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HiTf aSHSSE^/^^*. «&©JEE^/^2H i m 
»©«ffi«:«tti5n. ^R5t>St>©£>tf©Ji&ffiK:aSffi 

©Htffaji^/^Ji©S*®Ki3:we>n. m^ssM 

immi 1 ] OiBiSOES/flSS^W^K: 
fe<,>t\ 

[f«JfcJI 1 2 ] fil*iR 10XB1 1 IBtS©E^/«S-r 
flWB*H^flfl©»r^«tt 5 0 y mWitA ^ C t *m 

tm*JS 1 3 ] «*jb 1 0 ~ 1 2 ©i»f n#> 1 ^tctats 

^>J&r < i fe— *©ltflB4S-?-SB<k — *©Btiiaireffi*ffi<t 

tc^iK ztimzctzw&trz Km/mm?'* 
mrta— >!*©»«si5©^ ^, ^^«c < 1 4> 1 o©ai«gptc 1 

Tint, 

HulB-^oa^SB©^)^©^ tc milBH^gPi^WWtc 
lsffIK©*£ $ ©«j(*^/rfi-r ^*i^©«^i*©^J^ 
jgMi?^!* 5 20kHz tLt-e* 0 . BiriafH*<J: mriaa^ 
gp i ©+i*t^(is*s t grie^tiil^^© 1 / 4 «T©J3 

^•C^lftW^EnSnmffS 0V-C0. 5ym«±rft5 
[If 1 5 ] IS*JM 1 4 IBScOES/^f 1 ^' -f xtc 

MfBS^?fiJ©J?^* s *ufB)im/S^^-©i*^© 1 0 % 

x, 

1 6 ] M*31 1 4X« 1 SlBtg©^/^-^ 
mifa— *t©ff«§P© 5 -fe . -^©WSSUk: aula 1 Jilt© 
Bijfa-^©ff«gp©Ji^-* J > ft6^©w«gp©iP^<fco 
[M3}?Ji 1 7 ] §«*ii 14-1 6©t^-rn*> iiR<ciBtK 

mff 3-*t©»«gRtc feW -5. Bf1)5SiS©Fa K^^^Se^ 
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mu—*i<DWffi.%ttt ^ w s tin a^ft £ ©^ £ ire 

E5tSU£©^H!SB#i©ffl©igfi#0. 4mmfeLb. 2 
mM-ii<Dmfc&<D&mfr& 1 0 y mJiLL. 100(/m 

[iffjjag i 8 ] tt*s 14—17 «Du-fft*> i ^(cia*s 

7 1> =f- x - Z m&'PK < £ *> 3 BJi(±©^S(*:-Cfflfi£ 

•C (, » £ C £ £ -T SEBt/MSf^ * . 
[«^2 0 ] 18XB1 SiB^Em/S^f* 

XtCfcUT. 

ffiffBJE^/m^Ja©/*<&# 5 m m«±. 3 0a m«T"C 
* £ C £ gftfk £ -T S ES/SS^ W ^ . 
[ffiim2 1 ] lf*^ 18-20 (D^-Ttiip 1 JICCfBtS 
©Hm/m^T^-fXKfcUT, 20 

0. 5iitnW±. 2 0wmt<TrW{:i4itfrS 

[19*552 2 ] m>&% 18-21 (Dlfftifr 1 JBCCIB^ 

2 3 ] fltt&S 2 2 iatgOEm/SM^^' W X «C 30 

mfo<D5t>. i d ecDnm/^sn©*. ijb 

[fMUf 2 4 ] W*« 2 2XB2 3 iBt£©ff H/HS^ 

iglBHSSP^^^t^SiC^gc^ta-rc^ C ££*$«* 40 
[1*5*312 5 ] if^JI 18-2 4©l>-r*l#> 1 IISttBiE 

Cc4>&< £ fciflBSJe^^&UftgKff^SftTU 
£ C £ £4$Si£ -T -Sd^/^^^-Y X. 
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©U8??:SW»<. WB6S*?IIW. flMSWaKW* 
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[0010] 

[ooi i ] ctitctf). mmms.mymmm^(D^m 
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[00121-3*0, x&wbtk^t «. &mm$i<D$£ 

Wj^m&te&mWMlcio^-C 4>+$Mc*tI&"C # . MESS 
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^©^©^©asjg^s^iit^as&ffiS: ^ cc 

$ntU5CiW3it/^ WET****-* 

Mix i o muT<D&m#'&$i&2 *vc>»& c i/ 

l»SCi*«»*0C». Etc. 1 B*5#©ffjfEm®Jg©S 
Sa^ffiCCijW-Sffi^'lSlOffia-r*!.* 1 5 0 u m«T-C* 
SCt*i»iK, Wi««l©W*» 1 5 f m«TT 20 

[0014] *^w. fjieffm/'«ss^^*5^€>Bfl 

l\ fufBi»£BP©5*i. ^jr< ifeBOBBE^/* 

?S«gP©SlB© 5 % . d><c < i i> iWIBffia/*^-?* 1 

[ooi5] sifc. ffl«isi-r 
<owm i. cue aHE»*3m-r s hsbp 

EEW/WSR^tfBJeS ft/cT f * » x- Afll 
U fiSBSe^Em/^M*-?«. «8fc©ffiS/SSJI 
i *ffiK*> 6ft?. SE*/*SB©±Tffltc«1" £ « 

©S*t©SSffi4C^H13tvfcS*®^*^W K: ^'^' 5 40 
ft. ^OT#W«*vCl2«3ftfci>H^K**i 

«i&ifet)fK:twaie^©«taL*s»«:tf 5 c twos. 
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[0017] *^hj«. tafctfa-ra— >ft©^gp 

*t©««§P© i 5 %, 'PU< £ 4> 1 -?©aM£gptc 1 «_L© 

•3. fflB-?Ff©««a5©P^te«©ra^BUlB@S5P<!:^K 
WKPISg©^t 3 ©^ft#:fti£T £»£©$&{*©:© 
/J^ffiJljgSbOS 2 0kHz fcLh-C *> o "C . tlrlB$?<* £ 15 
IBll*£SP<!:©tH*tg{iS* s > ftilBftli^S!(©l/4Jj( 
T© JU«&-C!H$W/3: EPflnm 3OVC0. 5n m «JL 

[0 0 1 8] CftKcfcD, -*f©^«SP^A#<^{43 

-^©«E«gi5©^{4»fP©iSjI{fc (TSPiMmmHit) z 
MSti^Ci*^. U*^, W#^Mtt©i5^S 

[ 0 0 1 9 ] >ptfi< t ^BUgBSSSnR^S^SPW. 

M(C». -b^S v^X<t^JR©M<4<!:A>6»lj§Sn/cfe 

[0 02 0] frgBJE*/S^3R^-tfIIB?SffiaPi©W«: 
■ ««»I*/MSES-ttfc*i^tt. OTEJftlHW©***«nEEE 
m/mSi^©/!*© 1 0«HT©**41'5C 
*U>. MfB-*f©W«SP©^^> -^©«gSP 

iCBUfB 1 J&UKDEW/MSR^iER^fe*^*. WiB 
— ftfe^©««SP©W^«t , 3 *>^< 

[0021] -eur. iuiB—^©f*«aq«:*5»s raffled 
©p^ (c^»*s^a-r ■sts^ic . Mia— >pf ©s «8P(c*j w 

4 b5I B«3(* i ©«W§P^ 4 HtflBBSSP t ©^SBP^ i © 
Fn"]©ffigt#S0. 4mmJii±. Zmm«Tt*")t, MI2 
— »cW»«ap©S«*** 1 0 M mfel±. 1 0 0 nmJilT 

[0022] IWBEW/WSBR-T-B. ES/mffiBtm 

tar ^ ^ ^ x- ^jgs* i o m\>XT<D&m&-cW8<-& tix 
i,>5ci»iii>. *^c. ffiizK.m/mmm<Dm&-& 

3 0*imfe[Tt?*-SC<b*4»*L-<. mSB 
SfieM©Jl^« 0 . 5 u mtl±. 2 0 y mUtTT'* S C 
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[0023] * tc. m%2E.n/mmm : f-*mi8& z>&m 
[0024] mfo%i*&mmt Ltcm&M. isia 

[0025] s fc. tiifia^sgi©^©^ *^ — 

£•«&©— ii4. ¥ffiW«:d>fr< £&iiufB@5£gB£^£ 
[0 02 6 ] S/c. ttrlB-^fCDSf^tcteWSigftJaScr) 

Rmc^&^ST-s . Bute— #f ©wkbwc w & 
iwe«m*<!: ©^wgp^iHfriBiisgPi ©*#MH»i:©iHi 

©S3Si£8i*L ail, WIB«J^X«KrfEH5£8B©^ 

#±tM^«fflt©##M^*6«rK«JR© 
4SSB$T©HI8f©5%. *4>J®C^E«€:L b iLrci 

( 1 -Lb/La) ifiO. 4JiLh-C£>SC<h*W$ 
IX, £(C|9<0<«. ( 1 "Lb/La) #0. 5~ 
0. 8~C3bZ>. 

[0 02 7 ] «rK»«*4*Wif SJIBI5S 

[0 02 8] £/c, BygBE«/Sm*^4*iJ&T£ii<ilB 
&m&tmU2&fo£$£<Dfflt£&&&0. 1 /LtmJit±, 3 30 

©i§£\ BijsBS«»JWW««H|-C*o-c4>J;C^. #^ 

[0 02 9] Mtc, jtygB^Ji^t^SMfBiWSSBi© 
ttftffl^TMl^^SJ: 5 KbT ire. hu 

mtmmmcjz «#m©».&£« < -r 
i & Striae @<*#0i& 3 &§p# t u r & «k i > . 

feHt)iB@SBB<t ©H«:/?**» 0 . 1 u mJi(±. 3 0 y m 
WT©S#jSpJ ; Sr^fiSn?.Ct*W*bln C©*l^. 

[0 03 0 ] gfc. HUlBflE^Pi^^t < <h feHolBHSaJ 
£©*tfag|5fl*> 6«*tHfcmrfB®«?fJ©«*ai Lff^tc 
tf^fc^Ci^L^. c©«£. @«SB©rt 50 
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@^S|5©rtS<!:#«®SI5©rtlt<!:©S 

[0 03 1 ] «T«-»©»«»«C*tt3HttijM>W{c4lJ 
A^SET 4>&< £fcMlB[I£SP©iiufB^# 

^, ffiis?«5©ftS j f'ft**ffi ; §rafi:pi«-rsc<i:tc«fc 

[0032] fl#faTrS-*t©ilMgSP 
*f ©WSSI3© 5 *i , ii>^c < <t 1 -^©SSgPtc 1 JJUi© 

si > ii>% < i i -^©Btrtaasstc^ i (DmmmzftL 

2©««^J?:/MrmfBSS!(©W«e : &H#L,r > igatSt 

[003 3] */c, **IBB. *B*tft-f 5— ^©SHggP 
*t©iSR5§R© ^ ^ , ^>fe < i & 1 KDn&mc 1 «±© 

nt , Bgta^}#s«(c» 2 ©»«?w*^ u-c wisa»© 
l ©^Sffij^L'CEm/^^^llSLrm^© 

sg^^* x zfmjM 1 4wrs ci^stt 

[0034] Ch^OiMfttCiot, — >Ff©»«g|5 

jc. ->p]©««gi5©^<i[W)^©iiiji<b (itsft^^ 

[0 0 3 5 ]-€-L-C, M^hSEI/^If'W^O 

wse-T*t©««WK w £Httift©iHi tc^(**5^aE-r ^. 

^ < ,!: ^^{cMia^(*t JS^gP^i^tCBUIBa^gPt 
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[0 03 6] *£C>«. ^3*a-2>Em/mMr^'-fX 

©iw ia-s* ©»«»«: *j w ra&^©r B i tc«?«:*^a t- 

[0 03 7 1 S/C Bfri2m 1 ©Jg#MSO/X«ift2 © 

owe* mawRRDf/^a*» 

[0 03 8] $tc. B(ilB^' ? ^^^^{tt-r-5teIIi: 
[0 03 9] Etc, ^BJ{C^^,J«g^tC*S^r«. 

«£©ttfrSKTtoll£^)&^£XS£$tfJ;^fc:bT 20 
4>«fct,»b. HFfEfilg©^. /J>& < £ fcflHBJES/«ai 

[0040] ttc. m%?M , fc<o3mv>*> 4>& < £ *> 
$tp«fc^KL/-c^J:t^> iWiBi?S?£iiiria3:t3F»«£© 

[0 04 1] */c. buIB^-Y^MM©^. ffiTCEStf* 

^©Et>fc»ftT4«W4B^9"$"*xa*£tfJ:5 30 

KbttJiK #JSS(C?tLrfTJS**nX^T^ 

c £ te J: o ■cfflrB»«*fP»'*'4ia4««f»^K:fci,» 

XM^^rf^M-r £I$HC . MIBWffitc^ 0 T l»S H'jiBfT 
St flPIfc: <fc & « 9 SrifcfciClSj WCWKf'* -f *JJ§^& 

[0 04 2 ] ge-o-C, sje&IHtcf&fcffiS/SaH^'W * 
f 5*-*tS©#t8frJ^©lf:;0\ jH^ft-fe>1f- 

• T * 9 * i - * WfflCC^Jffl-r -5 C £ &? tf S. 
[0 04 3 ] 

[#fcl«©S|JS©jj^] fcCF. $^K«SES/lSf 

*so^©$^#i*©ii^©^#*£B 1-^52 
^mi'fjit^m.mtz. 50 
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[0044] cc-c, ees/s^'W^i*. Km/m 
mm^-ic i 0 maw x^ju+'i tstsw i^.Ji'+'i^i 

[ 0 0 4 5 ] m (omWOW^ic^ZEM/nMf^'i 

2 &wt ztitcmtb 1 4 

[ 0 0 4 6 ] Sffc 1 4 B. tS*f[°J-f £— #t©«t5SB 1 6 
aSO 16bt, pJS()SI52 0 £ . H5IB— >Ft©»ffigiJ 1 6 
a&CM 6b3fe^caJiiigB2 0?:3m-r?>SSSI52 2 £ 
< t hmmU 1 6 aRtf 1 6 b©#-SP 
(C-e-tl-enffS/^lf^ 2 4a SO' 24b J&Sff^i* Jh 

[0047] ^t*5. MfBSi* 1 4 CCO^r«. ^1**^ 

*\ -b ^ 5 ^. t ^.m^W^-V^. 3 n/c fe©%ffl^ 

[0048] C 1 ©^©J^^iC-^Ci-CB, »ft 1 
4 © 5 "5 . — *t©f»«§P 1 6 a SO' 1 6 b #£HSi{-C& 
-oX, ffe©Bjift§|52 0SOSSSC2 2di-fe7 5 v 

2 0 £H^§i52 2<Dmmicmmm2 oo&ftL-cmm 

3ti-Cl»*. W«a51 6aMl 6 b . bJ«j 

[0 04 9] -eUT. aS/IIf^24aM2 4b 
I*. f*a© k*s 0 S l(* <t LXKM/nmm?- 2 4a so* 
2 4b4ifl/t, 1 4 ttWt£$JJi§. ^^^^©S 

T?«Aj:<it«S»l 4{CjB^3tl-5C<!:i^-5>o ^1© 
HJfe©^-C«, W«SP1 6aMl 6 biK^tl-^n 
ES/Sli^ 2 4a SO' 24b #&#8iJ 2 0 2^1- 
-CH*3 ftTtSEK;? tire* &„ 

[0050]*te. C(DES/fi^WX10AB, 
— ^©SSSB 1 6 a SO 1 6 b ©MftHi bJS&SB 2 0 © 
F*3lg2 0 a £@^SB2 2©rtit2 2 a &t <fc 0 

t»;©t?SB?L§p i 2«$n, a 

aSO'/X5*2 4 b©IEft!)(cJ:orpJtbSP2 0*^(4 
U *^mJpjatlg|J2 0©^{4?:l£m/m^-iF2 4 a 

[005 1 ] El/11^2 4 aSO'2 4 b {*, ffim 
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ymmm 26i. mmm/mmm 2 6 om&ncm^ ti 
/c— *t©m@2 8 so 3 0 tzmi,xmf&2ti> w.— #f 

©Mffi2 8M'3 0©5^>, — #©^fii2 8#4>&< <t 
*>-*f©!S«Sfll 6aMl 6 bKiBBSStiTI,**. 
[0 05 2] SI <D0«J-CW, 4 a SO* 

24 b*$firr£-*f©i£fii2 8S03 oMo'tcam/ 
<mmm 2 6 ©s^ffiTWitfJis-? "tfc 0 . c ©jE^/m 

2^2 4 aSO*2 4 b © JlfttfJlE8ilg|5# 1 8 (-*t© 
*® 2 8 S03 0 #EE*/SMIf 2 6 ilffltCt^TSft 
SSP^) #HjeaB2 2 ©W-*ffi©-*l»»6l»«» 16a 10 
SOI 6 b©Jtaffi©— »c*WTJM*«»:jftifc3n'C 
C©#h?«> — *+©Sffi2 8S03 0©& 
5fcJS&B#i»JMi8IS 2 0 ©rtM2 OaJ;?) fcfo-ra^c&igSF 
t)lc&m.2hXt,*2>. 4>%3/^ JiuiE3lfltoIESS(jg|5# 1 
8*S"5Ii6SP2 0©— gp*»6»K6l5 1 6 aMl 6 b©— 
gp«:A>W-C<iS-r -5> <fc 0 KlEEflS/SS*^ 2 4a SO 2 
4 b £ff5J&T*J: 5 «: 0"C4> <fct>= 
[0 05 3] OX, _b£©IH 1 ©HSS©^S»CC^'2.EE 
S/SSf^-f * l 0 Atcfct^Ttt, H 1 Gc^cf <£ 5 
CC. BjlbgP2 0 KSl,>K:*rr6]-r£i$ffi3 6 aS03 6 b 20 

&Bf&£tixffii8.2tixi>z>, &$&®3 6 aM3 6 b 
t*. Bj«jgi52 o©fsijB. bp*, sk^i&jmicmimm 

WXib-oX, nJ«frgP2 0©±ffi^e?LSi51 2<£M1XK 
ftXi,*i>. COi*, «fiR«S 1 2VLmt J: 
dJSJ)S|52 0©tt>'C44n^6SiSffi3 6 aSO*3 6 
bS"C©SB8tD aSODb£«t3:^l<<-r& 

[0 054] Ctl6«B3 6aS03 6b©R3CC 

3i±£<l:5fcL.T&J;<,>U 0 9 lcm?m 7 ©SBBWK: 30 
G&4flE«/«2^ X 1 0 A g 012 tc^-T «fc 5 
it. C*T,6$SS®3 6 6 b ©Rfl&tB«IE^TI&5l52 0 

4 0 & $ if S 5 tc L/ X <b J: I >. 
[0 05 5 ] iC sr. * 1 (Dmm<DB!&<iC&ZK.n/ 
1 0 AtC&t^T* — *f©^©2 85^3 0 

^©mE©En»o«. gt®2 8Ry'3o©^^. -eft-e 
nHSg»2 2 ©MM (S&^fiXE) ±jc^snfc« 

K) 3 2SO*3 4£iIt;-aT*3ft&«fc J 5&C&^ 
rt>S. SSS^3 2SO*3 4©ftgS*. -#©m©2 8 40 

icttm-r zrn* 3 2 4fiwm»2 2 ovumtf 0 s 
n. ^gg^pfl(iij©ffe^©^S3 0 tc*tt£-r S4S^ 3 4 # 

S5E3U2 2©rtS2 2 aSO^RRSn-Cl^., 
[0 05 6 ] C©*§£. ES/ilf^-fX 1 0 A©0 
3££ . fit* 3 2 SO 3 4 *i|eS 3 n/cE t W3iJ©E£*<J 
fflLr^n^4a]3WC?f^Ci*i-C*. JSmiL/r. BE 
S/llf^^X10AOiSi, IUSS<h4ST-3 2RO' 
3 4 P^©SmWS^©)!X^^ii5^(tfM14^f#2. C <t#-C 

(FPCi<bf*3tt&) . 5U*'^*75?h^ 50 
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~>xffi*3 2 so* 3 4 ±<Bftt<Dm§m&miWft>ti 

[00 5 7] Kn/n&m*2 4 aR^2 4 b<Dffimt 
LXte> 0 1 Kt^T^©^* 3 . i2(CwtSl©^ 
Wc#-5>BEm/^fv'WX 1 0Aa©<t^C, BEm/ 
^M^-7-2 4 a SO 2 4 b£1#J&-f £— *t©^®2 8R 
O3 0 ES/SSS2 6©$WB© 

**?J1M»2 0«c3Ste;*iiS<J: i 5K:i/Tk<fc< . * 

10Ab©<t^»«-. — 77©^g 2 8i SE^Z^H 2 6 
©#^t4fSP«r*iJ^.. [fe*©mS3 0©$te^gC©^*El5e 
SP2 2^FD(c{igS-i±^<t^{cLr4>j;i^ coi3K 
^■TJIII/MM^^-rxi 0AbiC*Jl»t». nJ«jgP2 
0©{-<ct>9(c@^g|52 2Ki:^K:5PtrfilTSiS®3 6aS 

03 6 b fctawteeufciivr. 

[0058] -e©flfi. S4 CC^T^3 ©g£0WC^SIE 
S/^-T^'-TX 1 0 Ac©J:^(C. -^Cit2 8R 

vnm/mmm 2 e ©-&5tsgi5* bj«isb2 0 mmics 
xmtv. mftcDnmz o<D9ti%$fr*m&2$ 1 6 a so 

•1 6 b©S3*l»] (Zffcfrft) ©«^**{Cfirg5l+S 

[005 9] ±3S©0"l-C«. E^/^^^f 2 4 a SO 

2 4 b * . 1 H*ftj*©EES/*^Ji 26i -*f ©«© 2 
8S03 0T'«S£-r-2>J:^JCOfc35S v ^©ffe. El/1 
S*T-2 4 aSO'2 4 b*. El/lII2 6i-^© 

^©2 8so3 o(Dmm^mmmmicvxmfS.-ri>ct 
[0060] «A«H5(c5vrjd4©seB«cc«sffi* 

/llf^-f^lOAd©J;5K:, nm/mM!2 6a6 
O'tC— *t©m®2 8SO'3 0 *^tl^n^(l1i^<!: u 

-^©m® 2 8 ifte^r©^ffi3 o z*ti?ti%£.icmm 

VX. C n 6— ^©«i@ 28i flfi^©^@ 3 0 

rn.rn.m2 6 *mitc^-c«tt*aB^ (^awigstigi^ 1 
8 ) &2>mmi$,t2titcE.n/nmm?-2 4 aso2 4 

btUrfc<tl,\ C©15Ttt, EEm/m^e2 6*3 
mmmtL, 1)1@©T® (W«SU1 6aSO*l 6b© 

mm) i2jig©±iB«:— *©s@2 8 ^r^-n-en-^st 

LtMl. 1 H@©±®£3MS©±Btcffe^©«ffi 

3 o^-en-e'ftfl-gti/TjfJijKu stc. -^©ii2 8 

©&««BK**l'€ t tti8?-3 2 aS03 2 b ft^T 
©m®3 0 ©s^g|5(c^n-en^3 4 a SO 3 4 b * 

[006 1 ]$fc, EI6(C^-r^5©^Jf^iJtC^?>BES 
/il^WXlOAeCJ:^, EE^/m3M2 63fe 
OfC— *t©^@ 2 8 SO*3 0 £*n^n£in«3t i L . 
— #©@&2 8 iffe^©m®3 0 ZMWtelZmmVittj: 

si^tc-en-ensc^iucsjgo, c*i?>— ^©s© 
2 8 tm^3(omm3 o &KM/nm.m 2 6 *nnoctfcA,r 
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4 aRO'2 4 b tLXbJm. C©H 
6T(t BE^/^S®2 6^3B^3tiO. — 7j©H® 
2 8*U BS<DT® (»«8in 6 aSOl 6 b©ffiijffi) 
i2^g©±BKtog-rSJ:'5tcfi5ffet>cK:Jf^L-. ffe* 
©Hffi3 0 # l «@©±ffii 3 JBB©±S!«:ffiBTS <fc 

^. — ;/j©^2 8|aJ±MO'&Cffe77©m@3 Optt^-ir 

^3 2SU £ 3 4©iSt*i^6-rci*5-C#S/cd?>. BH^/ 

2 4 a SO' 2 4 b ©£J§ffcCC#5 X©;*^ 10 

[0 06 2 ] @7KitJ:^(C, miS^S OgM 

mtcteZEM/MMf'H * 1 0 A e ©ffeCWcteo 
T. Ef/tl^2 4aSy ; 2 4bl:, -?-©^SI3*5 
"•ftggfil 6 aSOl 6 b±(c£i'$2>J;^«:Bs£-r-2>J; 
^(CL/T^J;^. H7©t*te«:. )If/llf : f-2 4a 

SO' 2 4 b^^^ap^SISSPoSS^tSKa^^gfifcfi 
asnfcWJ*m-r. c©ti£\ pjttgi5 2 0?:At?<^ 

[0 06 3 ] £ /c. 08 tC^-T^ 6 ©^Wtfl" £EEm 20 

ymmf^ ^ioAf © <fc ^ «: , 2 o©£g#j&©jE 

^/^jlJKT-2 4 a 1 SO 2 4 b 1 Sr^-ft-enES?^ 
2<t«tgSPl 6 aWl 6 b J: MCff^U fi 

©2 o©^IS^©(I^/«^*^-2 4a2M24b 
2^-e^^npfS&SI52 0 tm&8Hl 6 aWl 6bi?r 

/ftS^^-2 4 aM2 4 b Z&WtM&lC-f Zlfo&t . 
pj«jg|52 0 ^{iStt&fc^fE/E.^if ^Sil^atl 
jUKi*). oJBSa2 0 <^&3-tt£t <t 

*/c. ?«SU*^«Cfc**ifcfc©Kfc9. 30 

[0 06 4] 09tC^r®7©^{«K:^-5E« 
/SSfA'-fxi 0Ag©J:^c, EEJL/«"D1 2 6 £ 
2gMiU -*(Oli2 8*i llBOTffi 

1 6 aSyi 6 b©WJ®> i2®g©±ffiiC<4g-T2>J; 

5«c»Mi(*tc0fiSsti. ffe^©m@3 0*5 1 mm<D±w 

2 4 aS02 4 bil/ttJ:^. t©{*fCtt. nf«jS|52 
0©iS"B3 6 aM3 6 b IHKCoJtb^ 0 £«:Igfr-2>g|S 

«*t*wsnri,»4. 40 

[0 06 5] C©<fc 5 frBE^/^sl*^ 4 aSO*2 4 
b'Sr^e^igi-rSCifCj:?). BES/SS^-? 2 4 a 
S024 b©#fe£##ii*:U fcoT;*gI&a*®e>n£ 
<t*tc % ES/Sgf l 0 AS#©mtt*si|tc 

tx-. iW'awiitaMtJwa&ti. ^i»fp©ii5a^b*sg 
[0 06 6] k^-?* < -rni*. ig«i^©ti^:« 
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^/m^^W^ 1 0 A-Vit. &&/mWM=f-2 4aS 

02 4 b z&mm&ic Lxmw}^j=k±nri>. s^wk: 

mstm 6 a SO* 1 6 b©*i (Yf4^fS]©8Btt> B^E 

im<DTi>**x--i'ic&mTz±.'ci&$;tcft& bc>f* 

U^b**** < % o . -fe >-*© 

[0 0 6 7] ±3i©B£S/«S^2 4 aSO*2 4 b K 
*>1>T«. -fl©1tffi2 8SO3 0RSI'cBES/'llt5SB2 
6 fc^S^/cl^b^-SIf > F A v ?^i»-C«^L//cti 
•€•©{&. 13 1 0K^1-J:5{C, 4>&< £ 
fcWffigB 1 6 a SO* 1 6 b©ffliI®CC^3ti/cEEm/m 

mm 2 6 ©— iis'c •»§«©— tioymm 2 8 so* 3 0 

< <t feftfttf 1 6 a SO* 1 6 b ©ffl'JIl&Cff^Sn/cBEm 

/mmm 2 6 kms©— *■©*€« 2 8 so 3 0 

[ 0 0 6 8 ] M 1 0 5Ci"K-f #it©*B£. rft*^ ; lrffi< 

[0069] M=mblcl£> HI 0 Ccin-TEES/^M*^- 
2 4 aS02 4 b«. EM/nmmz BOl-^MlcMm 

ffiteco—ftcomm 2 8 so 3 0 **^ snr&o, — # 

©^S2 8SO<fe^©^@3 0*iSt,^C»{C— S©«© 

raF«2 9€rfco-c+aa{c>Ftt6j-r^>«ji?:W-r?>. iio 

-C'i, — *t©«© 2 8 SO* 3 0 4 EE«/^5£Jf 2 6 ©— 
iiSCC^L-fc^^^L/c^. Hg-©ffe. «tggf5l 6aS 

o i 6 b t EMymmm 2 6 <t ©r^«:— *t©«@ 2 8 s 
03 o&Bm-rzxit&L-cb^L, ^ymmm2 

6 ©— 3EiBMOK:?8 3 ESB 1 6 a SO 1 6 b tKm/m^ 
12 6 <h©r B 1K ; frn-e*l'3*S[©— *t©«®2 8 SO* 3 0 

**-r •£> «fc 9 jc 0 x 4 i t». 
[0070] —73. h 1 1 'c^t* fim/mmm+z 4 a 
M'2 4b«. s.my"m,mm2 6 nsj: 5 
(c» «s®!»jg©— *t©m^2 8so*3 oiwisjssn, — 

73©m©2 SSOffeTsOliSS O^St^jilHC— *€©i|i 

[ 0 0 7 1 ] C©<fc ^^cH 1 0SOH 1 1 CCTn-TBEm/ 
^31^2 4 a SO 2 4b4.fl ©^©"^Sgtc^-SBE 
m/mig^N*^ X 1 0 AKl'fTjSiCffll^&CiAS-ctS. 
H 1 0SOH 1 1 K^-rjE^/^"!"^^ 4 a SO* 2 4 
b©^^ fiSM©— •*'©m@2 8S03 0£fflC>£» 
SSS2 8 SO 3 0 ©fi3tfi©f y^-D < f 



(11) <&ffi 2 0 0 2 - 2 6 4 1 1 

19 20 

4Cit, 4 aRO'2 4 b©g{4£* «?-24a li£0l/«i* ; F2 4b 2K. 013A&C 

[0 07 2 ] CCt, C©3t 1 ©H«S©mSK:<*-2>EE1£ SM^-?-2 4 a 2 ±EH/HS^2 4blK, 0 1 3 

ziif/qx i o A©»mc-ot,vri&Bji-r£„ £-r. bsc^tse (tM>$wb#jis) josatirasn*. 

m« 2-5©El/lSf ^2 4 aRi;2 4 biSSMtt [ 0 0 7 7 ] C©<fc 5«C. ft 1 <D&tfe©0&tCft*jEtt 

JS. BP*?. BEM/*E&f-2 4 aSD t 2 4 b#fttC^<£ /Slf'W^ 1 0 AtCfcl^Tte. KH/H^ST-2 4 

»ff*ff oTC»ttC*tet*. S 1 2tCw-TJ:5«:. ffitl a&tf2 4 b ©*/hftSE(ft*WR» 1 6 aRtfl 6 b© 

/nstfrtj* i OA©** (@«a52 2©fi$iii) mi m^nmi>x^ti^m\^i%^ri-c . Bjmen2 

nJStjgU2 0 ©cb'C^An £#H3:{3: — Stl/Tl^S,, 0 4 C BJIftgB2 0« > R.M/M 

[ 0 0 7 3 ] C ©ffil* 1 ?", W^tfl 1 3 A©«»0iC 10 If^-f^ 1 0 A©ft?4m&Cttl/T*£<^{i;*tt£C 

jrrT <fc "5 K , -^©El/lli^ 2 4a «:*»» &-*t i #"5JU6 i ft 4 . 

<0M2 8Sa'3 OCC0fffi©^VT^^aVb?:^-r-2) [ 0 0 7 8 ] C©fB 1 ©£*DJBIirCtt. nJftjgB 

^>»WaW. ® 1 3B«C5*-i-«fcSK:. ffe:£©E 2 0 CcSUttfctlorr^SaB 3 6 aM3 6 b £t§:W£<fc 

S/mgiR^ 4 btCfcWS— *f©ll©2 823^3 Oft ^KOTl,^. C©*§£. B>K»t5»3 6aS 

BUlBt^ >&Wa ittBSl 8 0° fitfl©flft£t^:> y36b©^«38(ClfcO, fulBSOfc^fa-rS 

5StWb*J6»W*. 4Sffl3 6 aR^'3 6 b©ra(CnJ«jgiJ2 0 ©8tJ&gPW<fc 0 

[007 4]^It, -JS<DE.m/mmm*2 4 alCie bm^$m4 0*:ft&2i*ZC£t:. oJKlglS 2 0 ©MS 

W*-*t©Hffi2 8RCX3 0tC*TU-cm««^fii©« ft**ri»tClS4 nJI»SB2 0©^fefi*ffiT 

2 4 a«c*jW4Jim/'^^2 6 W^©iM^IalK:iRffi 20 4. 

§g{6f*. CftCCfcO. mOTl 4lt^-r<fc5K:. - [0079] CC-C. J9»|fed:». -*t©^®2 8&J>' 

^©WSSP 1 6 alC*fU ^EPA-Cm-T «fc 5*C, HMK 3 0 fcEPtoT*«E*«#WKW9»*.T, °J»gB2 0 

gpi Ba*mH5^ift*csi***7Enai©itiaj*«s-j- &£:&{c£ftStt;fc£*©«E&^©jfljfc»*^u ft 

©<b $ . ftk75-©Em/^^-T- 2 4b CCte W 4— *t©^ 2 0 ©^&^g* J Sfc* <t ft £ jaSSgte^T . 

©2 8st>'3 o cc». ^BE«ep*nsnri,iftt^.*Ji ft [0080] u <Dmm<om^c^mM/mm 

Ztc#>, ffe:£©*t£95 1 6 b«— #©iH£g|5 1 6 a©K f^V^ 1 0Atcm>ttt, -*f©«®8B 1 6 a&tf 1 

*tCiB«eLr**|Sl«caitf. *©«*. Pl«lSi52 0B, 6b*5^IS«r*oT. ffe©nIS(jSiJ2 ORC>-@S6i52 2 

Eft/SSf^W* 1 0A©Sttm(C>Ffl/r^l^B^ ^5; -y fMtZtltc'U^V ? ftr>T*$ 

AiceigfftTs. ftfc, ^<4»*> Mi/iii : 5 1 2 4 30 ?^x(DUft*m^-cmmm^ttm-e$>2>K.n/ 

4 bicEpjp^n^^Eo^cfiitciSDr^b ^ttf4«c«fc^T*Sfi£^£^#ftc>/cto, fttttfttft 

6q f^±. mmtmm <«*.«. *afwws©»Bfitt*»-' 
•c. m>K«is l * : ff-J"*ffi«/«stfl4*affluteai^ [oosn ik. c©» 1 <omm<ojfmic*s^x^ 

KB. 0 1 3 AROl 1 3 B©^*JK*g©^5C7^-r <£ SH,HC*ffo-f &4Siffl3 6 a&t>'3 6 b <Dn*£|83 8 £ 

Mc! g/hfii©U-<Jl'*i«7!P(cm©U^ift4«t^ Lfci&gr. — #©4i£ffi3 6 a£$tfi5T«)g|52 0©— SR2 

cc . friB^* ^ r *mft£SiSE-r 6 <t mc c r & «t i>„ c oAi. m>v>$zm 3 6b *stf oikisp 2 0 ©su©-sis 

©»^, |ga©U^* s EPJjn$n-C^.5E*/^M^^ Z0BiiW)l»W<t9. SC»{c«<ft&. ^-©/c 
(0iJ^Bfte^©Ea/SM«-7-2 4 b ) ©IBtttCj;^ 40 to. ffl/lif'WXl 0 A©^> F U >^ttic@n 

-C, WtL \,ti&^<DMU^ 1 6 b IC— ■%<Dmfo£V 16a© 4Ciift4. ^ 
^*[6]<tl5lD^(6]©It;73*^^L,. pJKlgP2 0©^<4 [0082]Sfc, ByfBSCHC*t[S]T44S®3 6 aM 

a^J:0A#<-T4C:<!:^DjS6ift4c -^SO. 111 3 3 6 b ©??&«: J: 0 . nJii>g|i2 0 XBBSSP2 2 ©*ffi 

^t^Ci-C, ^U^^Epjp^nTl^E^/S^ ftf 5Sffi3 6aSO'3 6b=&Wr5nJ«jgi52 0it/c 

^T-2 4 bXB2 4a*s. ^{4ttfP©^iftor^4 *§£B. p!I*SP2 0 (cm©gp D D n ^ro 0 ttW&til^c. * 

E^/MS^24 aX5*2 4 b hTSit^ ©ffi^BS«r^# < <t i> C SPu D a ©HX#tt*(6] 

[0 07 6 ] ft*j. 08(^tES/Il^W^l 0 &C«t-oT|I]*-r-2>fc§£ : fc^*.££. S*Sfl«nJStlgU2 0 

a f ©fli-ctt. *f ft uhic&m. s tiitm*. asm/mm so <d—&m < gRaaxw® ) ©«*«® 3 6 a so' 3 6 b «c 
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[0 08 3 ] c©-Wi ur. m 1 5 #^SS©?fc8& 
1 0 A 1 ) OD bJK&SP 2 0 (CJSU©*3lite©^iC^-2,JE^ 

/tif^vx m*<DEE'm/"%m7'H * i o a 2 ) 

[0084] — ^EE^/MMf"^ * 1 0 A 1 B. * 
©@^SP 2 2 tf&*ft<| 1 2 0 ZlftVX WR 1 2 2 ©31® 10 

tclf3n-ci^. c<d— ^<DjEE^/m2^-r^ 1 o 

A l ©pJgbg|J2 oca*. AWjCDE^/^Sr'-W * 1 0 
A2<D@5eS|52 2#&«mi 2 4£/M/Ti]*3 irct» 
-5. HJ%. 2o©BEM/^f :r ^*W^ 1 OA 1S0*1 0 

A2^iayjiciES3n/c»RSintoT(,^„ ffe^ 

©ES/Slf-'W^ 1 0 A2tc*jtf£'5J8fr§B2 0(7)5 
l»CC>(tieir-5*ffl3 6 aSO'3 6 bfe}tC{ioJtijg*J2 0 i 

[0 08 5 ] C©*B£\ — #©J"ES/«Sfv"W X 1 0 
A 1 Jcfc tt -5 oJStlSP 2 0 ©iftffi 3 6a SO 36b ©fate 20 
ST. te*OE«/Slf''^^ 1 0A24ift5/c 
1 2 4*5'(T^tfcO, cntc«fc»3. ffi# 
©2S/Slf^UX 1 0A2B-*©ffl/tIf^' 
-f* 1 0 A ltc»L/r5fiHKH#Sh*Ci«ca«. £ 

(i. ^*<tPlB#^JgfS3 6 aS<">'3 6 b HPCpI8&SI52 0 
iWM^C^gS^gPlvt (tl©0!|rfcMi##Jl 24) £ft 

[o o 8 6 ] — ^ v 0 3K^-rj: ^cc 30 

$§®3 6 35^3 6 b *Wr2>@SgP2 2 i L/ctg^ 
». flfJi$UfcnJl!j3IS2 0(CECHC>it(fi]-r^fi§®3 6 aS 
0'3 6 b ^W^-2>*i^©3?f)m«:»]^., C©^2©^0H 
CC^-SffiS/SM^^V^ 1 0 A b *0r^©il^SI555-tc 
5fiHtcH3erSCt*«Bl*fiitt9. flWlf4CDieUi*ia4 

[0 0 8 7 ] c©f& 1 ©Hifi©?i5Sitc*jCi-c«. 

— » ©*ffi 2 8 SO* 3 0 #E«/*MJI 2 6 £M tdkA, 
•r?Stt*aU» (HKWiabSP^ 1 8 ) *B5£gP2 2©- 
gp*! 6^ffiS|5 1 6 a SO* 1 6 b ©— fiPKfrWraBttWK 40 

jBssrsj^teort**. notttlBtttfa l 8*fg{c-5j 

«)g|J2 0©— mcfrWCBf&L tcm&. pI«jgP2 0©^ 

GLmttfmz^nmmfflft 1 8 tct twbs n. a 
©sp i (Dmmmmvit, ffi&nmtfiwsb&ft 1 8 * fa 

86352 0lcjWftc»J:5KffJj&LTl>£fc«), Pj8tjg|52 

o©^i4Wfw*iM5nsic^"^^iHija?n. pj 

«jg|5 2 0 ©^ftfi£ AS < T 5 C i #"CS 3 . 
[ 0 0 8 8 ] jgiC. BIS&SB2 0 <D--fflHca*/*2JR-"f 
24aM24b tJUliW ^IS^W. BufESlStlfilEIirSB 50 
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# 1 8 #njf&g|52 0©— §fS#>e>i£«§l5 16aM16b 

i». cnu, *»wig«)Sf5^ i 8*s@^aJ2 2cd— etstc 
[008 9] n i o)mw<Dftmic%&Ec&/mm 

<f*UX 1 OA©#£lA>#J&Wcoi>TI&iE-rS., 
[0090] -5J«jgfJ2 0©3EfiHKH'P*SI9*&*>© 

l$IE»jgP# 1 8 #s[g;Eg|52 2 i> L < «"5ia&gP2 0 CC*»*» 
•2>&iSttr£S«S|31 6 aMl 6 b©Jl<& d © 1 /2 JW 

[0 09 1 ] L-t, WffiSCl 6 aSVl 6 b©rtffiP H ^ 
©ffi«t < Xffcfrft©^) a is «SP 16a SO' 16b 
©*1 (Yfii:^©EEfSt) b <h©J±a/b#0. 5-20 
<i£c£J:MC*jil&-r-£>o SiflHtta/btJ, JfSKttl 
~15<t5i-i. HKjfSL/< Wl~l OiSnS. C© 
iba/b©«Sfii{3:. oJfi&Sri2 0©g&S£:*£ < L. 

x - z¥ffirtr©g<i£Xi3ift&cf#?>ft£ c £©&h.k: 

[009 2] — fi^gPl 6 aRO'l 6 b©ft3 (Z 
f4^|Sj©ESftt) e tWfiiSB 16aM'16b ©rtlifH© 
ggila<h©J±e/aCC:te^T«. W£U<ttO. 5-1 
OiJtl. M{C<fftU<«0. 5 — 5 t-tmttmt. 

[ 0 0 9 3 ] JEtc. ?LSP 1 2 {cyjM#©tm. 

©#&«: iot. fiJI&SB 2 o ©^{i«)f^*iif®^«W 6 
citcfe^ds. c©mi©'*JS©?f^-c > « > BjtbSP2 0 
^©4iffi3 6 a SO 3 6 b©ff^5C{#^e«{b'f>DjlJ!jg|* 
2 0©^fifi©*t^:'(b^ta-2.J:^icL-c^4/cas{> > friB 

[00 94] */c, pJ»SP2 0©fi<s (Zf4^[r5]©m 
St) fl*. &>CiWSl^. JKT^Ci-Cgfi-fb 

6. oJS»gP2 0©XW;£ft©H!Jtt«:fll«U -e©^(i^r 
^^^©.fr-S/cfeiCW. WffiSCl 6aRyi 6 b© 
^d<t©J:tf/d*2W±. »$KB5«±i-T5 

[0095] ft*J. SSB©3I^«. oJttgfS2 0 -©§15 
a©Bt0ftW<Ofc*©«^lffll. SSS152 2 €:ff!2©gP« 
tcBXD«WS/c2&©S^ffi«. «fiBfflig^^i'©K»)# 
W©fcit>©^lBfB, ES/Siif^-r^l 0AM© 
a®, WAflt. ^!&^{4SifeO'(cSJ6^^, -€-1/ 

[0 09 6] A^WCCW, mtfiSSBH 1 6 aSO' 1 6 
b©F^Sgr^©iSSIa«» 1 0 0 ym-2 0 0 0 um*i}f 
SL-<. IK»SKB200mn-16 00«mt$i 
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WR91 6 &RZ>' 1 6 b©flIbB> 5 0«m~-2 0 
0 0 umi>m$U< . IB«:»£L/<B1 00nm~5 0 
Owm-C$)^>„ WKBBl 6 aMl 6 b©J5#dB. Y 

&£9tc. UltgSBl 6 aRO'l 6 b ©4® b<h ©[£&«:*} 
l,sTb>dtSn. >'?. 2 Mm~ 1 0 0 amWifft h 
< . HfCjf £ U < B 1 0 m m— 8 0 n mt* 4. 
[0 09 7 ] ?»Sen 6aMl 6bO«3eB, 2 0 
Owm-3 00 0/i m#£? £. L < . H'cW* K»3 0 
0 um~2 0 0 0 amf*£. "WlW2 0<DS3 f B. 10 

5 0 //m~2 0 0 0 umifitfft. 0 < » K«:J(JS L < tt 1 
00(im~1 0 0 0tf mT*5. 

[0 09 8 ] CfDi^Wcl-^CifCtO, XIA^ 

[6j©^{i&c#b-cYfA:m6j©^&an o 

**). .TOMS 2 01*. HWKCCXtt^lSjit,^ llfc&lnl 

tc^ii-r-scitc^co . Lft&>, safssttttigft. ta 

[0 0 9 9] C ©JE^/mS'T * 1 OAiCfe 

2 0 iH^gP2 2#«taH#f*©it'"*K*fibT*i»), "5J 
«jgp 2 0 t laSSP 2 2 ©MffiaWttlfrr S J; 5 «c— *t©^ 
^gpi 6 aM'i 6 b^we.nrc^fcjsf). RM./'m 
Wf>*<< * 1 0 A©Yte#[Sj©W±£iliR£fi&ti*< 

[0100] BPfe. CCES/Sif'^ * 1 0 At? 
B. ¥®F*3 (XZ¥IW) {C*J^4oJS&SB2 OCPSW© 30 
^£}MJRimc#££3tJ'-5>Ci#rs* > ■5J8(jg|52 OCDYZ 

[0101] iXJC. C©JS 1 (DmMmmiiC^BM/ 
li^-f^i 0A©^i*£g5R«:o(,>-tl&Bj-rs. 
[0102] DjttSP2 01*. ±j£b/<L<£M£:. SSSP 1 

6 asy 1 6 b ©fBSbateg-^-cfPRrr SSfcfrr* 

E«/II^WX 1 0 AtD^SWKJ^DrS^ 
©SPtt#SXDttwe>ft£. ft*.K. HS/Magf^W * 

1 0 Az%.&m3-ti>x&m-?z>t%-&x-$>tii*> 40 
?*©»i8ffiti:»six'3tfwe>ft. ^-f***** 

^©SBM-v » F©<iSifc«>^ D ^UWMMi 
ic[5g/BT£©-eS>ftB. F, ^ F&WT 

£ -r ssttt tm k> w 6 ft 5 o 

[0103] H£*P2 2(*. _ka5Ufc«fc9«:. »«g|5 1 
6 aM 1 6 b &mcoJffl2$2 0 £g|5#T& 

0 . mBfirfe^- f?* ■< f -5 -/ :/©fi£fv^ ■» f© 
taattsxcfOffl-rin^tcB. vcm (tf-^a-oi-* 
&cBX9tttt6ft* + y » yr-A, ^t';?y 50 
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T-Atcm^ttWibftfcll^U- FX(Jt^>i'3 
>^K@£^2 2 £3tf$tl5E-f£t: ES/* 
Wf^A* 1 0 A©^tt*ill^3ft^>„ C©tH5£ 
g|52 2 (CB. m 1 ic^-T «fc ^ &C, H^/mS^2 4 a 
SO* 2 4 b^8g9t)-r-2>/c»©^3 2 SO* 3 4 *»■€■©*& 
©SttfcPEtl <* ft £ 4> * £ . 
[0104] DjS&gC2 ORO-@5gaJ2 2^^fi£-T^>*t*4 

*s, WJt75 ? hil^Ifflt 

^JBHsmccfcts-CB. BBttSrWT PHJESftttt* 
*i. i?«r^. GIB. 

lf6ft^>. 

[0105] MISS^t^^rj^TafeWCgiS^S^^ 
Jl/ar-TtCfeti-CB. ^© J: 0 tcS^fcitfe^ccgp^S 
-fb$ftfcfe©*^SL/Ci 0 EP%. isfr^-rz&mitu 

a, Mfb-Y ff-^tr^A. Sjt-fe'^A, mitJyfrisV 
a, RD f ®-fb-7^^-> , i'A*5*o. ii>Ji<i*>^-©^% 
© l ^(Dit&MZi&M. ^m3i±Z>c£K.J:K>. ^u=> 

*©3c3£{b». iaffl©{b^©j©3sfln©^%6-r, -eft 
6^b^=Sria^t>i*r?3s»nf scta^tfc, 

£ "T & i^b 3 -=- T <D&Mi fcB oJtg-C S) s . 
[0106] ttto. «ft^ft©<b^©^flDSi L/T 
B. Btfb-f 9 h 'J *} A^{b-< 9 Tfr A©«^tC* 
oTB, l-30*;l%, !ifSL<Bl. 5-1 OtA 
%. ®-fb-fe , J^A©li|-&{C*^TB > 6 — 50*JU%, 
jU$l<B8~20-t^%, ^{b*^^OA-^^bv^ 
*^^AO^(C*oTtt, 5~40-=&Jl'%. « 1 *L< 
B5-2 0*Jl'%t-tZ>Z±&M&lji<>&> -ZOtp-Cb 

$U<. ^©ti^fCfcCs-CB. 1. S^lO^&Jl-^, jg 
tcWSL< B2~4-=eJb%i-r-£.C«!:3!>^* LC^ * 
fc. «fegej?PJ#©^tt]^l<!:LrT;U5 7-. ix'J*, 

&mmtW9&o. o 5~2 o w t%omm-cmnirz> 

C t *s pj^f & EZm/nmm^f- 2 4a SO* 24b 

[0 107] tt*J. ««EW5ttSiS5ei/fc«««3!>J»6 
ft-Sxt^JC. i>;U=i^r© 5 P^*S^ B ^S ; Sr0. 05- 
3/im. JftKliO. 0 5-Umif5Ci*SS 
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IA>„ Sfc, iao.fc^tC. IStggPl 6 aRCfl 6 b(C 
oc>TB. pJ«jSP2 OM>*«:il5egP2 2 <t|EM£©-te5 5 

pj-©fcm£jm>T*8i#-f ig-ssmoymm 

C 0 1 0 8 ] »«§P 1 6 a&CM 6 b ». ±&t/fc<i: 5 
JC. HS/^M^2 4 aRC/2 4 b©g;{i«:J;0IE») 
■r£SP#-C £>•*>. ?f«SBl 6aMl 6btt. nJSltt* 

11^2 4 aRO'2 4 b ©{#ffi^{££J3ffi^<i£ It 

ifnur. ojg&sp 2 o &ceii-r S£o 

r, i*KSPl 6 aM'l 6 b©Jf£t£-?>ttHB. nJJ£tt£ 

[0 1 0 9 ] «t«gPl 6 a&tfl 6 b©Jf#dB. 2 y 
m-100(imggit5CiWS:l<, «©SP 1 6 
a&tfl 6 b iES/iSS^2 4 a W2 4 b i?:^ 
bf fcf*B7 0 0 *2miT5CiWS L 20 

®fS2 8SO'3 0©/I#B0 . l-5 0tfm, JI^ 
/^2JI2 6©/f<fcB3~~3 0 0 umt?2>Cti)W $ 
Ot>. Sf«»l 6aRyi 6bO«biOtB. 

5 0 ym~2 0 0 0 um#tSfjST*S. 

[0110] — 1 6 a Stf 1 6 b OJ^K^W 

U JBtt£JB# JWM?J8c«, ^>^$ 

1 0 0GP aM±.<D&mtm'C&tU*<i:i,\ 30 
[OllllffiKB, ftJM#Bi l/Ttt. S U S 3 
01. SUS304. AISI 653, SUH660f 

<d*-a7-tj ymxf-y'i'xm. sus43o. 43 

4U07*7^h^f>^». SUS4 10. SU 
S 6 3 03p©v;V^>1J--l' hS^f^UXiB. SUS6 
3 1. A I S I 6 3 2S£©•feS2f--X•7 : -:^-^ , 

hp. ess. r^iifA, *>^f>, * 40 

[0 1 12 ] SI&SP1 6 a REM 6 bil/t. ^JttSR2 
0-^HSS|52 2 £|5M$K:. -fe5 5 ?***flH»**B*tt 

RJS» 4 -T * *«4 i SP#£S< ti? )V a - T * t * S 

**« I » C <t . ffm/SSl 2 6 *>«S& <t ©JSJ£tt*/jN 

[0113] El/llf^2 4 aRE>'2 4 b B. 50 
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< t fcK^/m^Jg 2 6 £ . REES/SiBB 2 6 tc«# 
*W4ft:J!)©-»©««2 8acC3 0€rWTSfe©r 

[0114] w*.tf. a i ccth-t j: o ic. — #©«si2 
8 . Kn/mmm 2 6 &#«&#©«*& 3 0 ^erncae 

c©«^. ii2 8aa ! 3o*W5ii (mmm) © 
bp^. 1 Jit$#©pij^.i3:«ffi2 8<omm&§z 

5. cnB«B3 0feiaitt'r*&.. 

[0115] ffrtaE*/«ffi*F-2 4aRy'24b J*. 
H 1 iCffkTJ: *> K. x 1 0 A©fl-m«l 

KJf?JfSfJ-*5Er3W»R» 1 6 aRE>* 1 6 b * <fc 0 A# < IS 

ftlDt, SI/SlfA'^i 0A©rtEWJ. IP%. ?L 
SP1 2©rte®(tJ&ltRl,Tfc <fc< . ES/SI^W^ 
1 0A©^Bffi'h PlWWHDM-filCJ&l&ls-CbX^o 

[0116] Km/mmm 2 6 jcb. Ei-t? 5 ? #x 

C£4>pJtfer*-S. (SL. CCDffS/Sl^WXlO 
A*A-Kf^X*H7-/ ^©iS^ 5> h* ©&iSS»H6^ 
«cffll>4*B^«. H«MB2 0©afiatil8»«EEXBUi 

0/hSl>*M4*ffll»»«C<b*»*L/<. tn^W* 5 l Ok 

[0117] JtttWftttWil/rtt. ^ 

IS. ffiiS-^^KiS. v>*'>-^--7'^S, T>^*> 

SEIS. if "5 A, ?-if >^ h 'J ^Atxv 

[0118] !f§tc. iK(,^««UBIMIS^«R&EmSg»« 
WL. ff^SPl 6 aMl 6 b U. E 

'm./mm.m 2 6 sta^Ktt. «ssp 1 6 a 

Ml 6b (-tz^S ^X) <b©SlSt4*5^3 < , 

[01 19] fjfflWWc. -5>i?>. *;u->>i? 
a, ^hu>f-5A, ^tyy^. i?>yx^> s /<y 

OA, ffilS. T>^'>. 42y?A. 
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HJ-JA, £>£Jk 'J^A. XXfCK 

[0 1 2 03 Mxtt ±fc#T**5*Jl/a 

[0 12 1] :>y#t£©#^;^bLa(>Wf4©i3s 10 

[0122] Iil/lltf2 4aRtf2 4 b© 

— *f©^S2 8 SO' 3 OB. ^S-CHft-C*0. 

y;l>5 -^A. ^0A, a^-Ol/k ~y>r 

;k S3, SIB. -t y :T-f >, rt^-^A, /-t^ 

ix-^A, O^^A, IB. XX. £>£.»k ^>^^f- 20 

cne.©^i»^n, »c. z.fthx.E.'my^m.m 

2 6 <bl^DWftab3^B»5tt¥4©-fe5 s ? £X£#tSc 
[0123] )Il/lli ; F2 4 aSy2 4 b CCfcWS 

28M30 © w*ta5£« . E.m.ym.mm 2 6 ©?g 

1 6 b±'c— #©m@2 8£0Jj£L/fc&. f£— #©Sffi 

2 8 ±&cEES/S^l! 2 6 Sr&J&tcJ; 'Ofo&t *>Vk& 

b. — #©^112 8tc«, nm/nmm2 6©^ss 30 
^a^. ^-^^^^A^^©^snL*^ii4fieffl-r 

■i> ! #g#$>&#. El/lli2 64M0fcfJ(C, m 

s.nynmM2 6 iicff^sns^Jisc&g-r 

©AW©*® 3 i&S-CSWf^^T 5 C <t *S-C# 

[0124] mmmw£ , m/'mmm*2 a tmm 1 

6aM'l 6 bK*fL,r««?lJ2 0 2"C-tei5^$n^ 
*§£B. RM/WMm2 6 i«@2 8S03 0 (^«B 40 

jr) tit^m^cmm^tix— mtzfttcm. — jswrrs 

S?f sf4. * -5 l» Bffe©* 7 5 •> >? X £ ©iS-&*(2jT'£> £ If 

[0125] mM2 8SO*3 0©J?<&B, 4>fc#> 

e.Tffi«/^M^ J f 2 4a SO 24b ©^{i^f&T 3 H 
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ftSWtS&JIi^-X k mmt&lszSZ— h-^-X k 

[0126] ^{C. S& 1 ©*8fe©^SgtC^^lim/*S 
fvWX 1 0 A©C>< o*»CDS!{jg;£S;*0 1 6A-12 

[0 1 273 11 ©SSJt.©*MKC«SlI«/*E^<4 
X 1 0 AB, »«Si5 1 6 aM 1 6 b ^SMUt U "1 
86952 OSOH5ES52 2©$l£*m£ -b 5 5 

-cos. ee-?-c. EEm/s^f^-fx i o Aommsm 

ilt, 1 6 a SO 1 6 b ^O'CJI^/m^gi^- 

24aM24b*i<, @5ggB 2 2 SO 1>JJ»g|S 2 0 K 

f -5, C tW5! b < . El/iMf^ 2 4aM 

2 4b4tt(;Ji)iLt > S^3 2R^3 4tCot,»T 
tt. «W^flHS*©«IJKflt^ffi*fflt»rii!Jft"r*ci«» 

[0128]-? L-r, pJSJjSH2 0SO*H^S|J2 2 ©WJffi 
(c^-r SWtSSB 1 6 a SO 1 6 b ©H^BlSSSfl 2 0 0 
(C J: S@» L/ < . 16a SO* 16b ±-© 

tzm/mmm^- 2 4 a so 2 4 b ©B^'ig-^j 202 

[0129] ES/«Sf'^ X 1 0 A©oJlftg|52 0 ^ 
H^SP2 2 ftW'C^-r^C <h**pjfie^c-te7 5 -j ? 

tr<j~isis-\.mmmic<i:ft^ &sm<Dme&wmn 
[oi3o] c©si (Dmmvi&mici&zE.'m/mgL'r 

^-fXlOAftt, SffigfSl 6 a SOI 6 b iH5EgR2 
2 ^©^SP^^O'cSSaJ 1 6 a SO 1 6 b i WKbSP 
2 0i©%^^B. SEtt»!l<D3t^t«c*fc«>. 
6*W«#©flMHttBffi.I/«2* I ><-f* 1 OA ©WIS 

[0 1 3 1 ] ttTKw-rRJBE^ffi**. ^tt^JS 

Office, ||^t4J:<ff^ct*s-c^^ <> 
[0132] JiiT. ft^WCC^ 1 ©SUfe©Jf$<!g(C^2,EE 
m/SM^^'-f X 1 0 A©J}t 1 ©S^^rfctco^TiBW 

>^)lftl58 (ffl&BHl 6 B#jffi) C© 
5 »>j"J->ilWl 5 8*«.J*LT— (MfcLfc 
fc©*H2^ 5 » ^SH(*1 6 0 (MX.U81 1 7A#1) 
ifIL, -b^ s » ^flW^l 6 Oi^lKIR^BiO-^fc 
tt/c*>©*^^ ^y » KSJiftl 6 2 (01 8#RR) i 
56110. C©^-T^>; » KS@(*1 6 2*6W&»» 
£$J|&UrpJ8&8|.2 0 . W«8P 1 6 a SO 1 6 b &OK 
H5ESP2 2 *»—flsfbS il?t 1 4D (0 1 9# 
JR) i5£»-rS. 

[0 133] *fc. COJUlOUji^fffiCCfc^trB. M 
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&£fr\ ^^®#tc-rsfc^4c t es/'SS^'W * 
1 0A©i«!*3 4i#K:itiliW5. 

[0134] S-T. iP;bn-T^©-fe7 5 v 9WW.* 

coi35] y«c. £Stefflt>fc}rastoi*»u-ir»i 10 

«K?LW 1 2 * JgfiR-j" S&SU5 4 jW^Jift S 
(Pfl^.«4^) ©-fe-7 3 ? ->->- h 5 0 A~5 
ODi, &fC?L§i5 1 2 *»BWS3fia»5 4 iS^JC>Ptf«I 
■ti>ffiW3 6 a SO' 3 6 b SoJ£bSI52 OifUt 

**:«>®3KaiJ looi fra^^s nfc-fe 5 5 » 9 9 y 

h 1 0 2£&mM?Z>o 
[0136]-fOt, SI 6BK^tJ;^iC, t7S? 20 
{'^'J->V-h5OA~50 DSC^l 0 2&S'JB • EE 
Jtl/T. -fe^S v9ifV->mmW \ 5 8 i«. C© 

«8<*1 5 S^r^L-r^ 01 7 AKl^-TJc^CC^ 
i7?aif*16 0^l5. C©i£. -fe7 3 ? flgS 
&1 60&C'i, ^g|55 4M1 0 0(Cj:^?Lg|Jl 30*5 
§ titcfrtc % £ & -So 

[0137] n i 7 Btcm-f <fc 5ft, or 

«fiRL/c(I^/'S^lR^-2 4 aSO*2 4 b *^-tt^ft?f 30 
&gp<!:&&£:)!«l 5 2AS01 5 2B©*MKxd<+ 
J/*»»«|J2 0 2t«ft6. 

[0138] £Ktgl 52AM1 52Btt7 

5 v 9mm#l 6 0£&#iM?cfc5M:, ?l§|3 1 3 
0**<J:5tci/C, ctx^JSIRl 5 2AS01 5 2 
B£-fe-7 3 s< ^fSJlf* 1 6 0(Ci^+~>^CD^lf?fiJ2 0 

o-ctmv, t^4-fv v Fmm#i e 2 (si8#j8o 
[01393 y«c. m 1 8 ic^-r <fc *} tC. 

T-2 4 aSt;2 4 b *W3nfc^-f ^'J KttJf & 1 40 

6 2©5*i, ttftKCl. C2, C5(c?Sor^Wr* 
C £ CCJ; «3 , ^ ~9 'J ? F8UH* 1 6 2 ©ffliJSPt$tS8SU 

mW 1 4 D©5 fe. ^SS-cmiS^n/c^gRl 6a5 
O 1 6 b ULKM/Wmm* 24aSy24b mil&Z 
n. frL 5t,»K*ri5ir4«SiB3 6aSD«3Bb*Wr 
-5,pJ«)gB2 O^M^nfcf 1 ©Hjfe0Jf5<S&C<&£EE^ 
/^"It^VX 1 0 A 
[0140] — ^2©iSBi^iS« > *f, I20A 
te^-T «fc 5 'c. <J>fc < £ fcf£«:?LgB 1 2 £ff$f£T S&SU 50 
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5 4#^j££*l/cfflgfcft (ff]*.K4&) ©HzvS 

'J - h 5 0 A~5 0 D £ . fftCC?UB 1 2 4ff$fiX"r 

5<g§P5 4 iai^C^laj-r^^BS 6 aR^S 6b^ 

T£pj»i§i52 o ^fiS-r-srcd&o^si} i o o tifiwgm 

l&Stl/c-tz^S y9 9')->is-\- 1 0 2i^ffl.m-r 

So 

[0141] -e©^. H2 0 BKm1" JcStC. -te^S 5r 
£>^y->*,- 5 OA-5 0 DMl 0 2£?SJ1 • EE 
#LT. 1255 v 9 9 *) -ymm&\ 5 8 £-T£. ^© 
-te^S t.^y;->8IJlffl 5 8 5rMl/t, EI 2 

1 AtC^-rJ^tC. fe7i » ^fBSftl 6 0£*#&. C 
©i*. -b5S » *«B^1 6 OKtt. se»5 4RCfl 

o o cc j: i 3 o a^j&s n/c*^c^ £ <c s . 

[0142] &«C. S2 1 BtC^-r^^tC, ^jgffil 5 

2 AM 1 5 2 B-C-tz-7 3 ? i'SBf*: 1 6 0 

j;^(c. ?LSP1 3 o^S<-J; ; 5(cbr. cn^ 

IS«1 5 2AM1 5 2 B£-b^ 3 9 9mMW\ 60K 
i^+'>^©S*SiJ 2 0 0 fSI^ L . 'W^'^ FSJB 
*1 6 2itS. C©<ktr. Sttfc^iSl 5 2 AS 
t>' 1 5 2 BO*fflJcEE«/«!BJR-? 2 4 a SO* 2 4 b * 

(C. 02 1 AJC^-Ti^tC. j^StCjEDT. ?LSP1 3 0 
^««1 6 4 43tltS 0 

[0143] i64B, m.^icum^t 

[0 144]^K, 12 1 Btc^-rJ;^{c v ;W^iJ<; 

Fitt 1 6 2 {CJaW^Jilffi 1 5 2 ARU 1 5 2 B© 
^ffifC^ L/r^L/fcEE^/^^^2 4 aM 

2 4 b £ x** ^©S#?rlJ 2 0 2 5. SUft© 

EE«/SM^ 2 4a SO 2 4 b W. mZ-te^v 5. v 9 

9<j->is-\-mm&. wm&m&tcxv&ffrrzci: 

[0145]». H2 2(C7ntJ:^iC, EEm/^M^ 
^2 4 aM2 4 b^^^^/c^^T'y FSdffc 1 

62©n> towci. C2, c5{cf&-or^j»T-r5 

C t J: 0 . ;>-f^>;? FSIBft 1 6 2 ©{MSP£ 5fe^SP 
^^T-Bo C«(Ct-5T, B2 3{C7K-r<t 5(C, 
Sft^D©^*., #H«-dtfi£5n/cWt5gi51 6 aS 
yi 6 b CCE*/^^*^- 2 4a SO* 24b tffcfcZ 
*i. fro. Sl»«c*frfll-rS4iffi3 6 aSO*3 6 b *W-T 

-s-sjttisn 2 o fr^gSc $ mem i ©nsfe©»^tc#?>EEm 

1 OA^ff*. 
[0146] */c. S#g|5?rt--<-C3feJl i-r^^iC 
m«Sl 7 ACCteW^-fe^ 3 ■» 9ffim&l 6 OtC 

esm, ■7^i']S!(-®)Dx. ^Mnistftnx^ ^3* 



(17) 

31 

jVx. y =}■ > ^CD*S-C^fiS; L/c K> . ig&t*©^^/! 

[ o 1 4 7 ] ^tc. m2<Dmm<DBm< l c&*>En/nm 
[0148] c<Dm2<Dmfeo&mc&&j£w./mm7 : 

©SS8P1 6aSO'l 6 b £, t tt^iS^eP 1 6 aSO 

1 6 b£3EJ#-f &@>£8U2 2i«r*iL. Bite— *t©S 
«SP 1 6 a SO 1 6 b ©5 fe, — #©5f$g|5 1 6 a tt*S 10 

ft*. S8^E^/'*S3g^2 4««jS^i^-e*Sfc 
3b. 02 4MI2 5 K&^T, fSBS-ftl/TTnl-. 02 
6—02 9 tcfcHT. ^•©lfiffl^l£A0?:^LT*-2)o 
[0149] — *f©J*f «SP 1 6 a 1 6 b ©S&iiSgP 
<DRB tc» . H$£gp 2 2 rtHH*. tfJg*^' 2 0 0 ft ct Til 
fgn, — *f©««SP 1 6 aM 1 6 b ©^SteaSSMJIW 

[0150] -Mommi 16aM16b fcfcWSS 
5tilSIH5©raiC«, 0t*.tf02 5lcfjk? <fc5(c\ ±ai©Bl 20 

ttgp2 o . &2,^itm'jco2vtt^s'nftW2-tfmm?®2 

0 0 ZftO-cm^ZtlZc 02 5CD^"C« l —*]©*!« 
SP1 6aMl 6 btC*JW-5^5fe*SS5©lffltC. S^SI52 

2 <t|Bj-©^r-«fiK3tx/cpJKiai52 0 £g#3U2 0 0 

[0151] -ft©**! «sp i 6 a so i 6 b i*. *n-e 

tC. I24-f>@25 ©WT'W:. — *]©»tggP 1 6 a SO* 

1 6 b © 5 , ^JS^Hm/mM^T- 2 4 *5?f$^ 3 n S 30 
— #©««SP 1 6 a ©JS*a*ffe#©?g«gP 1 6 b (Dm* 

[0 1 5 2 3 «dMlim/^M«^2 4«. if« 

gpi 6 a^UT^t^'IS. o^fttf. ¥Htt 

£A$£9<!>&*A02 0 2tMW6nS. BP 
£MM<Dm&8l 1 6 a (CStrlBaHMJEEm/^S*^- 

2 4#g*8"J2 0 2£/CLT@#;*ftSC£K:<fcoT: > 

£§P2 0 4**fff£3ft£t £'C#?>. 

[0153]* LT, C©lim/^7*^*-< * 1 0 B 40 
ti. T^^^x-^gi52 0 4©|gtt(Cj;- ? T^«gBl 6 
a (02 5©WT« 1 6 a SOI 6 b ) &C*jWS:5fc*g§P 

(nJIbgP2 OrtWPttW^ftfcSPfl-) *^{&-r-2>„ 
(HiPStSSP 1 6 aicfcWS5fe4ggP©^fi[* 1 Ti'5 L ^x- 
5?gp (■te>lr- < hL.r^ffl-r^i#^«K7>^T r ^— ? 
gp) 2 0 4 £SCT^*ftft&ffl3ft2>C £«:&•£. C 
©il-&. •&>-?£ LTfUffiSftSC £«:&£„ 

[0154] «i!3tfEm/SM^^2 4«. {«IA«02 
6«:m-rJ:^tc. EES/HMH 2 6 MOtc— 2t©«® 2 
8R03 OSr^ft-eft^JltSiti U -#©«62 8£ 50 
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te#©m©3 o^ti^nsstcitJiu-e, ct\h—-}5 

©1g@2 8 £ffe^©@®3 0^)E^/@MIS2 6^rK:c 
[ 0 1 5 5 ] 0 2 6 "TiS. El/lli 2 6 &OCC— M 

©mS2 8 so* 3 o£*n^h.^JSfltj*£ u — :#©m 

S28i {H>:fr©^« 3 0 *&iffim2BmVt £ £ J: "5 'c 

^ti^tiK^mMcmmu. cne.-^©sg2 8iffi 
j>(D?m3 o&E.m/nmm2 6 srRgtc&A^-cfi&sgp 

[ 0 1 5 6 ] s$l < iiriam@SEE^/m^^2 4 

». BUfflttfflaSttSrSU «R©EE«/WBi 2 6 £ 

m©M2 8so*3 oA^eit^sn-ct,^. -ei^ &ee 
my^mm 2 6 ©±Tffifc«r ^-bsm 2 8 so* 3 0 # 
5t»at»KK*t©«ffi2 0 8S02 0 9(c-en-en«m 

3 ft, Si&S^3^©J5*t©$a&lB2 0 8 SO* 2 0 9K.m 

m$*i?c&w.mm2 8 so* 3 0 ^m^wtcs^^is 

^® 2 8 c SO 3 0 c ft?fjf ©H^/BSUf 2 6 © 
aiB'C^W6n. #>o. Bf3©B«Dk?SW«nrBBBS 
*ifctfHHB2 8 bS03 0 b 'C^MEWcS^nTl* 

[0157] MfSig?-ffi2 8 bSO*3 0 b MOgftSEftl 

m/H^Jl 2 6 ©±T® 'CjgT 2 8 SO* 3 0 © 

t*{f £4Si"SlM&2 8 cS03 0 c ©ttSSrltft 6"t±S J: 
^{clttJ;K */c, 4>fc< tt>— ^©^^SP (02 
6©M-C«. "a^-gP2 8 b ) £RSSTS|52 8 b £*tt&-T 
•5^11^2 8 ci?:. cn6^SP2 8 b-^iS®m© 
2 8c J: 0»C«)S©Sffi)S (^iSffiSSs) 28dtl 

[0158] $/c, E.mxmmm2 6<Dmm&icnm2 

ti-5>^"B©SSJS2 8 d . iS®mS2 8 c SO'3 0 c . 
4ST-gP2 8 bSO'3 0 b«. EE^/^"1I12 6©J8SifiXHU 
KM?^5, *€>l : '«|n|B$tC^3n-5^^2 8S 
WOiHK. *fc, W^tt©{Sl^©<!:L.-CtJ: 

[0159] C©02 6-C'i. ES/S112 6£5J1 
#j^£L. — ^©mS2 8?rlJlS©±iB<J:3Jl@©± 
BB<i:5jia©±ffl'c(4g-r-2»«t:^CcfiSttiK'c^b > fife 

■fiaymm. 3 o «: 2 m s ©±® £ 4 ji @ ©±Mtc&g-r 5 

[0160] Sfc. 02 8-Cli, EM/^M2 6?rl5l 
D<5H»®£U -7?©^S2 8=& l@a©±ffi£ 3 
d@©±lfi£ 5 Jl@©±fflCC(4fiT-**> J: 5 «c««i««cj^ 
J?RL/. fl»J^-©«©3 0S:lJi@©T®£2!!@©-hiS£ 

4jis©±iB'cfig-r -s j: ^ icffimw<tBf8,Ltcm*m 

[0161] Che.©«©)|^, — #©mS2 8|hI± 

^o'tcfft^©^ 3 0 m±**ti j en-r>tj:%&mit? z> 
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[0162] c<dj: $ <£.ffimmKn/ , mmm*2 a &m 

liiCifCtO, T^^^i-* SC2 0 4 ©MlttT^tt 
■YX 1 0 BFS#©»l**>'*fTC i-C, ft££Hft«rtbft* 

[0163] a*. -r^B. T^*i-f 

§P2 o4©igi&^©ii^:«0?)n-&*^ -e-ntc^inBSf 

(CJfcDTjfifi©^^*™*.!:^. Sfc 4 C©SS2© 10 
HJ6©0SS(c^SH«/«^^W^ 1 0 BTB. AS 

x- $gP2 o 4 ©ig«j**±tf r t>» «*8ncawa» i 

6 a SCK 1 6 b ©if! ( Y$*#(oj©BB6l) b B^T* 3 
f^xi? JBSBSv^ f K ©<4g&«> . 'J > =F > ^$U®^© 

[0 16 4] CC-C, WKSJl 6 aCC*W SWa^fx"* 

71^2 4 of^KcH i-c«, mssmmmzm 20 

/«E*-? 2 4 *»fiR-r*£»flE©$fc«8ffl2 0 8*». ¥ 
WtMC'Pft< £4>@5£SB2 2£$*fct>tit« (02 5© 
«-CB. nJEbSP2 0 <t@SS52 2 i©K«:0fiR3n5?L 
fCd£tl$ttB) T', ttria«JiS2lx*/^^^2 4?: 
«JST4£»f*©lftifta2 0 9 < <b t> 

@5£S52 2^t?ttg"C*-3-C, fiS2 8©^SP2 8 a 
»^PSWfc^< i4>@^SI52 2£^tH4g-C&oT l 

mm 3 0 ©Jbbsb 30a 2 a i> 

<ig (i2 5©Wt«. |B)D<"5JSbSR2 0 iB^SIJ2 2 

t©raKjf^3ns7L^snsfi[S> kj&«3*i*c 30 

[0165] ttfc. — >tt©m«2 8RO'3 0^.©®E© 

empb. 5 mm<Di£m/nmm 2 6 ±«c^s nfc&ti 

^2 8SO'3 0©iSsgB (^gP2 8bSO'3 0b) £S 
DTm>tt£J:Mt&-3-C<,>5,, SMHF«2 8bRtf3 
0 b tt*»W{c*ft»'C#seflCK:(lll«brjKflES*irt» 
h. 

[0166] tft?&2 8 bRy"3 0 b ©m^Pii D k 
B. 2 0 u m«_bM? * U < . M'C MM 2 8 b&tf 
3 0 b<DM&W 1 (im~3 0 nm©*§^B, 5 0Aimt* 40 
±#»* IA>„ £/c, «HFf»2 8 bSJ>'3 0 blJ. rtS5 
2 8 SO' 3 0 <t I5l Dttlt&o r i>ttwn$y 
->xi>mt>Ui\ ES/«MJ12 6 t\s\f%Mf& 

ftB«U>. 

[0167] 3&BS3&2 8 cRJ/S 0 cB. rtSPfl@2 
8RO'3 0^J>'KH^/mSJi2 6©^K^. C*l<E>© 

©MS4>rtS5SS2 8Si>'3 0 t13)CX$>-oXt>J:^ 50 
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U S&oT^T WtB. rtSBm&2 8SO*3 

OCCBS^-XK ?tSI^S2 8dK(J^L/^- 

k mmmm2 8 cM3 o cafecwc«*f»2 8 b&<y* 

^L/crn 1 ©^©mm^SJEEm/^Mf^W X 1 0 

a t mm cms,* isctt-c*^ 
[oi68] c©*§^ K.n./mm.'f'H x i d b©@ 

5e£\ S^SI52 8 b&D*3 0 b^I2g3nfcffliBS'J© 

T. rot/«Bf^-f^l 0B©B£<k HKi^gP 
2 8 bSO'3 0 bm0*AB^tt0K£tcjS<,H3ffif£&. 

jK>f r ^>^CC<fc^T^gP2 8bao'3 ObilUSS 

i©mMW^^ft>n^>„ 

[0 169]C©<t^K. ft2®£lkC!>Jft&CCffi&BEtt 
/SS^^'-YX 1 0 BCCtet^TB. 7^.*x-*g|S2 
0 4*. #JSiS©»KSB 1 6 a k.\zWm 2 02^L 

TiiJiguim/smf^2 4 *n#$-a-citfiS-r ^-J; 5 
«cur^-s/c«?>. mmmE. / mymmm^-2 4<DW-m±<D 

lB«*l£tftt<Tt>«R»l 6 a (S^l 6 b) *7^t? 
<^{4Sti-eci^-C#. b^<b> WffiSPl 6a (RO' 
16b) *i^R^-C*-Sfcs!>. SfiS^iSStcMti. MM 

[ 0 1 7 0 ] 0$ 0 . c©*2 ©as«©j&»-e«. tiim 

W?B^tttCffin. ES/llf^WX 1 OBOgf 

ffiSfitWCCiSWErWRW 1 6 a (SO* 1 6 b ) 
#<^<4Sl*-2)Ct303rlf.Si^ , C > »tggf516a (R 
O* 1 6 b ) ©Rdtt^i© < . SfcT^?-^x-^gp2 0 4 
©M^J1<. Wtt*lK(,>fc». aiffiSUl 6 a (Ml 

6 b ) (D&mjftvmmit mimmmkit) zmmzz 
[own mn. i6at, m&m??z>ffim 
§P2 o 4(c*ji^r. cn^isafcigati-rifcBT^^a 

x-^gP2O4©0IJ14?:?^Jt.?.C:i^.B-C* 1 ). Ttt 
t&GL&mZtCiZT 9 * * X- Z812 0 4©PI!ltt%ffiJ6 

[0172] L^L/. C©^2©HSfe©}f^^-S>JEm 
/mWr>i4* 1 0 BtC4sl>rB. Ti'f » x— 2 
0 4^R£-r-5W©Sf'l 6 aS.O*l 6 b ^^I^S Hfr— 
ftoMWiU 1 6 aM 1 6 b t U C©-M©W^gP 1 
BaW16b ©§&4i8gU©P^C@£gr'2 2 *W§fa\2 
OOWOitl, ffi JiME^/^fSI^ 2 44^S« 
jgiL. ^^Jl^JI^/^*- : f-2 4©tegSO'«RX 

X 1 0 B=Sr J: 5(C Utc<DX\ ±^©<fc ^ ^BJg 
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1 6 aM 1 6 b <Dfflffl%<DmimjZ&2 2 <b|§» 

tmcmm&oxz <* ©^tttf/i-s-r **§i&©«tj£{*©& 

'b&Wiffltii&tf 20 kHz ELbT* o X . iifllE^tt <b IS 
2 £©fl*f^{iS*^ MtaiyiSjg^!© 1 /4& 
T©jg^rH#lft&EPfl]1iIE 3 0 V r 0 . 5 m mfcU: 

[0173] -&©*£*. — #t©?S«8l5 1 6 aM 1 6 b 

;>V*10B. ^f(C, — *f©»tS§P 1 6 a 1 6 b © 

%.{kmt<Dwm<t mimm®.mt) *mmzm>ct 10 

[0174] C©S&2©H2r£©^K:^£lI^/ 
2 4 ©»/h&£tt#W«» 1 6 a 1 6 b ©&■»&*] 

ffiut^ ttSEtsa&fpKiiiHs tir, ojittisp 2 o ic&m 

X 1 0 B©JS«lm (0 1 4#M) tC*tt,T;*:t < ^{43 

[0 17 5] ifc, C©^2(DSIife©^tC^-2.ffi*/' 
WMf'HX 1 0 Bicfct^TB. f^"C©SP#£fl6^ s C 20 

sfiwawt^fcab. ««fl<)?se* J i«<. ^>K'j>^tt. 

[0176] a24(c^tJ:5(c > — *f©iiffi§P 

1 6 a 6 b©5feH3S5%Pfl»««!: t,"C<,»4fc». C 
©ES/flf^'-fX 1 0 BKfl •*©£&**•££&<&£& ^ 
-WW -Slft^ic, SijIB— >tt©»KSP 1 6 a&tfl 6 b©5fc 

gPW-^gPifD©^®®^^ < iSCiAiT*, SB 
W^nSfflW^SUa* 1 — »<!W»*W1 6 a&tfl 6 brt 

[0177] *>*?3a,; 02 sk^-t^sk:, — *t©» 

tggfSl 6 aMl 6 b&CfcWS#$WSB©ratC"5JSl>8I52 

0 4B£Lfcig£B, BJttgP2 0©— £ffitC«*©gffl5f 40 

[0178] e<D»2©3ltt©»!»«:*ll»Ttt. 

4 £«Jj£-r£^®tt©$teJ8 
ffi2 0 8#¥SffJK:4>£r< ifcH^gl52 2^*^fit 
gr. BJIB^)if*©««8ffi2 0 9^ *RHW«csl>tt< <!; 
fcH^gP2 2^^ty{4gr*>-3-C. mS2 8©^gP28 
aBsPMWtC^fc^ £4>@S6|5 2 2*$^fi[g-C&o 
-C . 1130 ©JraSP 3 0a «^PffiMCC@S6B 2 2 

[0179] W*tf-*f©*tt2 8SO'3 0©£8SSIi 50 
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*. B»»2 0K£*hifi«KJBsSlr;fcflte. — M© 
flHEfliU 6 aSCfl 6 b©^ftSJjfE* 5 M»£LEEH/1IS 

£ tt < a 4 *5* na* & -s> a*, c ©fg 2 ©*»©*& *t? 

B. ±2©ffiKH«tLTl»*Vt*. "5J«bSi52 0©^fi[ 
»ft jWW« 3 h * i If » 9 jwaa 3 ti . -**©fWg 
SP1 6 a REM 6 b©SttlUI*^i»<-J-4C£3&s-C* 

[0180] 3CJC. »2©^©»MKC«*flE*/*S 

* l/i»=»JiRW«:-3«,>r«. ±au/ci l ©HJfe©^*J(c 

c<Dm2<DmMomBt l cm^s.'my"mmy : ^-(x 1 o b 

[0181] *•**. C©»2©SU6©JB»«cfli4EE«/' 
llf^'-f^ 1 0 BJcfc^rii. &BM/ , m.W c r^-< x 
1 0 B©0tfc&*fiE*©J: 5 < . Bj®)gI52 0 

zmncms* pj8bai2 o <t@saj2 z^m.n»<Dm^ 

*Sltfe>), nJSbgU2 0 <t@SSR2 2©flflffij&*»Hrt- 
Si^CC— 3sf©»ffiSP 1 6 aRVl 6 b&mihtVC, 

a. 

[0 18 2]BP^. C©ES/lI^-f^l0BT 
B, (XZ?Irt) K*jW4oJ«ia52 0©BW^© 

^^ral!RW«:^3i±4C i*J-C*. — *f©8l^g|516 
aMl 6 b©YZSrt©SftfP (li*>«9»-5«gO^[Sl©«I 

ft) *»w-rsc£ai-cs*. 

[0183] 16aM16b B*iT*SC4 

lv < . S^SP 2 2 WftlSP 2 0 BSHitm-C* o 

6 aS.O' 1 6 b i@SgP2 2. fiSSP 1 6 aM 1 6 b 
£pJlWB2 0£tt. WWWffi. n»?W v fBBfrSf I 

[ 0 1 8 4 ] **cT C©JB2©3»3»©JB!BWtt, — *© 
»^SB1 6 a©*«ca«SSE*/flffi*-7-2 4 
S<fc^{cL//c©T-. S3 Oic^-TJr^ic, — *f©*&SP 
1 6 aSO'l 6 bfC-eft-ettEES/SSSR^ 4 aM 

5ci*s-ctr4. Etc. c©S2 0^ioBS-c«, "5J 
8&§B2 0 *H#L?tttJBrcSA:*B^. WBSHm/SM 
f^2 4 *JJf5fiS $ titcWfrV)* 9 1 ^W«Si5 1 6 a *5iffS 

sttt i/ . c tifcjssi l- xmmmfzm/mmm* 2 4 

jjR3ti"Cl»ttl.>JJy*©Wl>WR»l 6 b#s£flrr&££ 

[ 0 1 8 5 ] £/c. ^«SP 1 6 a^©«H^HS/^M 
ft-? 2 4 ©JKRJEB. St«gB 1 6 a «cSHB38E«/«SR 
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-?2 4£W18tfiJiS. O^. *EfTSi^tSCiK: 
«. a^M. #9**WfiF*tA». SIS 

w i e a tffimwzn/nmm*2 4 tmmm2 o 2 

«. — |»CC^®*#gtt4C4#3H»fcat>. iSJIMJE 

5*. ^S^tia©&^J*Jfi^£C4#a£LI,>. 35 
fc. Wt&SB 1 6 aW 1 6 b £Km/W,mmir2 4 <!:© 
B5e#. @SeP2 2 . HJ8&BB2 0 4»«§B 16aRyi 
6 b i©@®g*5W*l5]B$@;e<E>t&-£\ USSP2 2* 

SttOJ: 9 tcr *fc»tc, »J13SEE«/«S*-?2 4 4 
WSM \ 6 a4©«#«:. MMNnrcfTlr». WE»1 6 
a 1 6 b tm%^2 2 ««J*fr»2 0 ©BjeiMlUe 20 

[0187] S3 i tc^-r gtsaffa/ 

«M*^2 4 CD— BC#B5eBB2 2 (CfitgT SJt^CC*JC> 
T. — 1tf<DW®M 1 6 a&Ol 6 b(Cfctf£pJRlSfi2 0 

t©«wap»iHsew2 2 4©*»wa-4©nn©«sii 

L a . DJ86gP2 0 4«tES& 1 6 a i©3WMP#*»& 
fDlMJE^/^^St^ 2 4 ©— *t©«@ 2 8M3 0 CC 
*JWSC»Tn3&5©4S8BIJ2 8 aXB3 0 a $ "CO^St© 
fe. *4>^l>8EBt*LbiUife.i#» (1-Lb/L 
a)#0. 4£<±T*£C4j&*$?SL < . 0. 5-0. 30 
8#sj:ipj!?£L<<\, 0. 4 JJTF©*^*. 

tnfto. o. 5~o. 8©«§^». Kffii^wmaft 

©M&^jfJSl^-r^, C©*§£\ — ^©»Sg|316 
a{C©*8IJB®EE*/SfBSR J F-2 4 3 *ifc«j§© 

2 4©— gpj!>iFf«igp2 otctig-r £t§-£«::fot>T'fciai« 

[0188] mmmKmx^M^-2 a ©*&*«. 4 0 

4 . WJlMJE^/m^^-?- 2 4 £SM£gP 1 6 a (Cjg#-T 40 
-SC £j&*ESt-C*.5. */c. HtflBliiJSte 1 8 0 (imttT 
*sa$L/t>. 1 8 0 um4i@at4i, Ea/«Mf^ 
-fx 1 0.B©/NBMbWS*4£5. 
[0189] fS@MES/SS^^2 4©3 *>. 

ffl^O^JR^Wffi-r**^. 02 8-^02 9(^-^5 

jc. sgni4©si^* : '6aTia«:«sK*J#fi-f s c t a* 

132 8^02 9"C«> fte*©flffi3 0 SrlfijS 
[0 190] Sfc, 02 6*02 8 iCTjit&m&EM/ 50 



^2002-264 1 1 
38 

mmm^ 2 4 £«t«gB i 6 a ic u vtt+wa&D&mm 

*^l/"ClS»r*J»^B. S2 7*a2 9K7n-rJ: ; 5 
«c. 8MISaEE«/«2*?- 2 4 ©Tffi 5 ft . < £ t 
—:£©«« 2 83W3Ffi-rSftW*ffiIR»)-r*Ct36i»* 
tA>. Chli, — *f©«ffi2 8Si^3 O^JSJBSU^ 
titttl 6 afcaCT^r*©*!*^**:©-?**. 
12 7B, — *t©^@ 2 8 SO' 3 0 *RMET & 2 o©ft 
&*WmK)VtcM%mO, I2 9B-^©112 8*5?I 

[0191] msflS 1 6 a iC«Jf MEE^/S^T-2 4 
£fca&©g«#J2 0 2 -^liSSP 1 6 a SO' 1 6 

b castas 2 2mcmm-$-z>tc#><Dmmm2 ooiit 
u>-stit- Ji/#m^*^© *>Fy*H aawftWf -r 

J: «ftc N fffiff 1 6 afCfSHSJE^/^SS-T-2 
4 £®#-r £7c&©8#8'J2 0 2t(/TB, WKtfS' 3 
TD-C8 0 fiU:© *>©##* IA>. 
[0192] *fc. SfeSC 16aM16b 4«B§s[!I 
n/WMm+2 4 (2 4aRO*2 4b) 4£jg#T£}l 
5gf#J2 0 2 4LTB. £JS. t7ivWf©7^7- 

S«i5fiJ2 0 2©Jf 100*i m^T©Jl^tc-r 

sc«k*sa*i/i>. ^^-i^ifici-c, mm 

[0193] &mttt2 0 0M2 0 2 tVXit. ±M<D 

So 

[0 194] — Wfiffil 6 aSCX 1 6 bd»fW 1 tt 

1 0 0 G P a ti±©^jsw*4-c*n«.fcc>. 

[0 1 9 5] »*L<tt. ifc«*m4Lri4. SUS3 
OK SUS304. AISI653, SUH6605? 
Ot-^ft-l FS^f>l/Xf, SUS4 30, 4 3 
4f07i7-fl-^f>U^», SUS410, SU 
S6 3 0^©"7JUf->1f-f h*Xf->UX|f| t SUS6 
3 1. A I S I 6 3 2H©-tz 5 ^-Xft-^ h^l?©X 

«l*fr«BS-i-*C 436Ja*lyl». #tt3ft*t»4b 

[oi96]», m2<Dmm<DmmicmzEn/nm 
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[0197] m3<D$tmxm*. sr. 03 zicmtrx 

5(C. I&l. 6mmxil OmmXl^O. 9 mm©X 
f>UXS2 5 0 CD* *SC(c|ffi 1 mmxi8mni©$§i 
tt©?L2 5 24^Str. !S?L2 5 2©MS"HC-£n^*l 
3tJ#g)52 5 4Ri>*2 5 e^lE^tl/cjEgff^St^^W 
-T-2»*f*2 5 8^S8-TS. 

[0198] -?-©&. 03 3lCm'?"J: 5&C> *K1 . 6 m 
mxil OmmXg^O. 0 5 mm©^ 1 ©Xt-^UX 
i£2 6 0i 1 tftl. 6mmxi 1 0 nimXf^O. 0 10 
2mmCDt2CDX7->U^Sfi2 6 2 (03 5#flS) £ 

[0199] -eot^. 03 3iCm-rX ^liC, Ml ©Xx 
> u AIS 2 6 0 ©±S© 5 % . SJBSOI*/*^** 

2 4 #»a s n *»»k««jw 202 <fl*. « J- "> 

©f£. 03 4(tinfJ:'5K:. Kll ©X^>UX««2 6 

o icmmm 202 Lz-caji^iim/^M^^ 2 4 * 

[0 2 0 0 ] -&©{£, 03 5K^-f »*2 5 8 20 

©&3d$SP2 5 4RCX2 5 6±JCgf«^J2 0 0 (fflAtf 
x * * ^8iJ!iSSlf»8'J ) * x * >; - > EPJgiJ ic J: o 

[0 20 1] -eofft. &£f$S52 54M2 56 © ~fS 
©H±«:J£»»J2 OO^L-T, -r"CtCmria«BS!]ES 
/l^? 2 4 #JfM 3 41-Cl >S m 1 ©* v~ > U * if 1S 
2 6 0?:Sfl, S3tf#SI52 5 4M2 5 6©ffe;S©ffi 
±t£.mmffl2 0 04^Ut»2OXf>I>'XSS2 6 2 

Etc. cn<E>miRo*^2©XT : ->uxai« 

2 6 OS^2 6 2£»#2 5 8 £8rtf#faK:JDJEl/X\ 30 
®3 BlC^f^-i *MM2 7 O^SSjrS. &*s. * 
EEJjteO. 1 — 1 0 k g f /ci'-Cii. 

[0 20 2 ] f©fl 03 6&C^-f<J: fv-?-f*J!I 
312 7 0*^2 7 2©gB#-C£l»rUt\ 02 5tC^ 

-r <fc 5 a . ffl* ©ffi/iif^' * i o b ic^-gfr 

C©tfJBlr$ffi*I«. ^SO. 1mm. RflPgO. 2mm 
©V-fi'V-^r&o-Uf-ofc. '^-I'l'y-^'egffl-r-SC 

Avmtm&u 1 6 aowics* 
SU2 o o&y^ o 2©"1£u«ibj— tcttjrrst 40 

[0 20 3] ^tC. ^4©^{jg^iSa, 03 7{C^-r<t 
5tC.«tl. 6mmxll 0mmxj|*0. 9 mm©X 
f>Wi2 5 0©tt>*SP(Ctffil mmXft|8mm©5Eg^ 
tK©?L2 5 2&&W>VX. mi2 5 2©ffiffl"Kc-en^ti 
3d#»2 5 5 6*iiE3ta/cig^©^t^it^W 

f£S<*2 5 8£fPS!(-f &. 

[0 20 4] -S-©f£. *#2 5 8 ©&3JSBH2 5 
2 5 B±te«#»|2 0 0 (mtfxtf+S'aiJIWifc* 
#J) *Zi> 'J-^EWJKi^rff^TS. 50 
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[0 20 5] ^©&. 03 SKjjVrJcMC. &3t}#SB2 

5 4 at? 2 5 6 ©— -fi<Dm±.K.&mm 2 0 0 

1. 6mmxffSl OmmxJg^O. 0 5mmO$l©^ 
f->U*mfo2 6 0*«»U S^SP2 5 4RO*2 5 

6 ©flfc£©ffiJbK:&##J 2 0 0 £/M,T|$ 1 . 6 mm x 
fill OmmXj?#0. 0 2mm©02©^T->UX|f^ 
2 6 2£&#U HCC. cn^lS^2C^f>U 
X«ffi2 6 0M2 6 2 &»*2 5 8 Ztets^fttetiaE. 

[0 20 6] -£©&. ^l©^7->UXffffi2 6 0©_t 

ffl© ^ ^ . smsffiH/HMSft^ 2 4 &SB# 

K««i|2 0 2 («*tfx«j«*^«||8l«ai»l) 
- >EPJ?iK <fc it JfcfiW 
[0 2 0 7] ^©&, 04 Ofc^-r<fc^K: % Sfn©Xf- 
>UX%«2 6 0(tJ£»SiJ2 0 2^irSlSES/ 
HMJSt-^ 2 4 i&Sfl/T^V XMM 2 7 0 Zitm.? 
Z>. 

[0208]^. 03 etC^-TJ^tC, "f'^A^m. 
«2 7 0*WWfi»2 7 2©«ff»r«Wly"C» 02 5 

■r «fc 5 a . f@ * ©je^/h^t^* x i o b icftm? 

[0 20 9] CftP>lg3&tfjri4©$g&;fr&KTfm3 
nfc]I«/«S^-f-fX 1 OB©— SU (^«^.liHSSP2 
2) £@5£U a@StES/^^2 4©— *f©m@ 
2 8Ri>'3 0W^<-<TxmBEl 5V. iE^mHi 1 
5V?rEnSnL-C. oJSbg[52 0©^{i^S'J«L/c<!:C5. 
±1. 2 ymf&ofc,, */c t iE?2^mi£±0. 5Vi 

[0210] ±at©*3SC«|l4<OtljeE&jS'Ctt. 
2 5 8©«JSS4Ur. ^(CpJSt)gP2 0 <k^?>3a#g|52 5 
4 <h®(CHSg|52 2 <h#£393S|52 5 6*Wr€»tB^© 
»Silfc*!. -e©fte. 04 1 tCTn-TJ;^^, ?L2 
52*IE<L-. mi$LZJ l %l2<DZ.r>ls?.m&2 60S 
0'2 6 2*3a#-r?)^«©gP»2 54a (^/«£<tfe^ 
tCpI«)S|52 OA^SE-r-SgP^JS^^SIMWtC^-rS 

a»> i^tc@^ai2 2i^^»^f#sP2 5 6*w-rs*§ 

?fJ©^K^it<tLTfeJ:^o 
[0 2 1 1 3 t©*§1^ »f*2 5 8*I1SV»2©^ 
f>l/^I«2 6 ORO'2 6 2-C^tf«fc^(Cg^SiJ2 0 

o zfthrmmLxms 6 {c^-rt©^^)^!©^^^^ 

M^2 7 0?:f^U. Htc, H3 6-CmT«fc9«ctfJW*l 
2 7 2(C?fl->r^]»r-r-2.C <btCJ:0. m«04 4CC^ 
-Tct^JC. 3WRSP1 6 aRO'l 6 b ©5tJffigpra«c oJS&SP 
2 O^ffffiL^^JE^/^m^NVX 1 0 B^SS-Ti 

[02 12]», ±J6U5t»3&CJtJ|l4©«3t*ffii 
(i^^-2.m5©*{ji^©COl»T04 2~04 6%#BS 
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[0213] ccQ»5<0«Jt*ffiB:. ±3$ b fcf& 3 SO 

n4r<Dm&js&t\3}m<>c- »i©*f->u*«R2 6o 

tm2<DA?>l>Am&2 6 2t£.. 3d#SP2 5 4S02 

5 6£&SOTfV-*-r*M882 7 0*fPS¥U -e©&. 
li©El/Hf^W^ 1 0 Btc^STf 4>® 
"TCi* £ L , ftffiSP 16a SO* 16b «:«J1S"JE^/H 

4 aS02 4 b^JfMOT&S&T*? 1 ^*- 
£§B2 0 4 *Cf>||f^'jR3^fc*fi!: ; &. IStti'Cfl-StL'-Cffl 

^5n^@-£gi52 2 <so'iaa:'c"5]sijSi*2 o ) £H#f 

6 C £ -CEl/Hf 1 ^' ^ X 1 0 B St^iT 10 

[0214] J^T©^"^ &"CnJltiSIS2 0 tfr*^ 
J^SB2 5 4MO*'Cnr8tjSP2 0 ^rffifiW'C r nI8bSP2 0 J 
iiEU ^•cHSS[52 2ifeSS:^2 5 6MO ! {C@'£ 
SP2 2*ffi*t[ft'J , C rta^gP2 2j £EU ^tc^^gp 1 
6 aMl 6 b iLUZ>m\ RUm2<DX-?>l<Z.B&2 
6 0 SO' 2 6 2 ifcO'CWtESP 1 6 aM" 1 6 b 

k. rawsau i 6 aM 1 6 b j iie-r. 

[0215] -frtr, 04 2'C^fJ: 5iC. @/£SR2 2 
SO*"""JS&gP2 0 tcS«^J2 0 0 fcrt-L-OSftSSPl 6 aS 20 
Ol 6 b^^-TSf^'C. ifctlrtt©**^^*.^** 

s*fiij2 o oommmi^m&ti-tc^. s 

««SP 1 6 atO'K 1 6 b 'C*&g2 8 0a mS02 8 0 
a n M(C 2-8 0 b mSO* 2 8 0 b n ^igW 5 C tiim 

C©£ 5 &g2 8 0 
a mSO*2 8 0 a n ifcO'C 2 8 0 b mM2 8 0 b n 

[0 2 1 6 ] 04 3 », oJStjgP2 0 iS»ffiSPl 6 aS 
Ol 6 b i©ffi«f'Cfflt,^S«^J2 0 0 tLXm$)&<D 30 
*C>aNHWiL. @'£SP2 2i^SWggpi 6 aSOl 6 
b ±<DmWlcm^Z>1£%ftl2 OOi L,Ttttt©Wl»8NJ 
SUfcfflUfciS&TNboT, SHSePl 6 aMl 6 b©5 
fe, ^tt©*l»S*»*J8l»4aK5>K'ga&2 8 0 a n 
SO* 2 8 0 b n fctJWfcflifc^T. 

[0217] i44». @*£SP2 2 i^tSSP 1 6 a SO* 

1 6 b£©!WeflH»a«#»i2 0 0 i lt«ffi©iSl> 
BS«W*ffil»fc«£**U _fci£©J: 8 0a 

mS02 8 0a ntO'K 2 80 b mSO'2 8 0 b n £gS 
WTt^liflfifi*^-*". 40 

[ 0 2 1 8 ] 04 5 B. @£§P2 2SO*bJ»SP2 0 tW 
ffiSBl 6 aSO'l 6 b i©fi^tCfflC^«»S>J2 OOi 

iC. "Sffigfi 1 6 aMK 1 6 b 'cg«S*I2 0 0<Dj&f&m 
^[2:ia-rS/c*©'***e2 8 2 amSO'2 8 2a nt*" 
(C2 8 2 b mSO*2 8 2 b n ^WcMcW^Tfr? . 
[02 1 9] 0346KSt«l:^{C, I4 2(C*tMtCfe 

t»-c. s*ESt$2 2so^tteP2 o©^c#3, we. us 

SP2 2'C*iW^,»Kgpi 6 aSOl 6 b ©19^2 8 0a 
mSO'2 8 0 b mi*ffn|-rS®©ffi^ ; &^2 8 0 am 50 
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SO*2 8 0 b m©B*S«fc 0 < U PjlfigP2 0 'Cfc 
1 6 aSO 1 6 b©©^2 8 0 a nSO'2 8 
0 b n <h* , l6rrSM©ffi»£l r *M2 8 0 amSO'2 8 0 

«t0. flUfcfSHSSPl 6 aSO'l 6 b©5%. 3lftrfcJ£t 
fg8tlgP# (g^2 8 0 a mSO'2 80 a nfBJ©gP#&0* 
'C©^2 8 0 b mSO*2 8 0 b n M©SP#) f&£2 
8 0amSO2 8 0 b mic «toT«*£-rS t 
S„ 04 2 (C^-r i ^ HSSP2 2'CfcW^WKf-p 
1 6 aSOl 6 b©&M2 8 0 amS02 8 0 bm<t>Pf 
|6]-r&"S©[g*S ; S:l8M2 8 0 amSO'2 8 0 bmCDli 
i'i'fflUG'CU ^JK)gP2 0 *C*jW &#S*tggPl 6aS 
O'l 6 b©©M2 8 0 a nSO'2 8 0 b n tttfa-? Sffi 
©®»£ISM2 8 0 a nSO*2 8 0b n©S»i«'XP 
DCCL/ctl^i. H*£SP2 2i'Si2 8 0 amSO'2 8 

0 bmi©^*$©«6'3*at:0'(C-5JSjjgP2 0 iJS^2 
8 0 a nS02 8 0 b n t<D^ $<D&*>-o%ififfizEM 
»ftlE»SB#©«3't#^T-5te-eft#*&. fc*. 0 
4 6TU H*£SP2 2 *oISi)SP2 0 tClSjW-C** < Ltc 
WZtt; l> tcifi. ^©f1k> luiaoJSftSP 2 0 ©^rSj i 

*f6]-c*-5^(c[ojw < -rs «fc ^ "c lt ^ j:^. 

cnB"5JSigP2 OtCfcl^fePI^r^So 
[0 2 201H4 2-I4 6TB, Si2 8 0 am, 2 

8 0bm, 2 8 0 a nS02 8 0 b n^Sa2 8 2 a 
m. 2 8 2 bm, 2 8 2 a nSO*2 8 2 b n fUtgSP 

1 6 aSO* 1 6 b tifi— fltftLT^Srt*. SfianXLfc 

1S?:0i 9-f>02 3 tieHi'c. s^iJ^urf«*icr 
swrfciu. — <*ffcot:&w ■gajtt*^^ 

^>^t3]BlJ^-C»< -r^Ci'Ci-^-rW'figtSl 6aS 
O* 1 6 b ^rJf^T-S il5JB#SCBfJiaiSM2 80am, 2 8 
Obm. 2 8 0 a nSO'2 8 0 b n-£>*£®2 8 2 am, 

2 8 2 b m. 282a nSO'2 8 2 b n i$W'Cs9:W 

[022 1 ] &*>\ i^fi^fB, g«S*J2 0 0SO2 
0 2 ©TfMS: ^ i"; - >H1BIJ'C J; «3 ?f o fcW'&^f: L//c 
^©{te. fyt'^y. •5 s ^X^>-»f l fe^^fflt,^ 

[0 2 2 2 ] ^JC t WI^«»SSP 1 6 a tmm^SM/ 

nmm*2 a £<Dr$icft&?z>mmm2 o 2&mmm 

SPl 6 aSOl 6 b ta]$b%fl2 0S<*>*@*£gP2 2 i©PaT 
•c^a-r-2.^«^J2 0 0 'cwr^fil^ te«fiSW«:-3i»r 
04 7~05 Z*m-MVtetthWLW? 
[022 3 ] 04 7'C^-TISl©*)5fe , C*J^'r 

««SP1 6 a"C^©?L2 9 0*^W, C*a6?L2 

9 0 F, titcfllfticmmffl 2 0 2 €r/MxTadS)I 

^/m-1^2 Azmmrtxtsic-rz. c©*§^ ?l 

2 9 0rt{<:«#?PJ2 0 2*«A , 3ii^Ci^6. ^*ffiS 
*5HMa*jK:A* <fc -S, tftCC. g^SSiJ 2 0 2 ©J^#£« 
<-r€»Ci**DJW<t^-S„ B5i2«#SfJ2 0 2 ©/**<!: L 

x it . s m ms. n/nmm* 2 4 ©^n© 5 tt * 
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ot, m&%zi 6 &£mmm o 2<Dmmmm<Dmc^ 
at* u>„ 

[0 224] fL2 9 0©gil/t«> 5ym~100w 

m*sw*L-<> ^©iej^ h 'J f ^XtK-Cfc 

iOU ^BE^iJr4>J:C^ 1®&©?L2 9 0 

£ 1 ^JtClSaJSifTfeJ:^., ?L2 9 0 ©KJtftf? I, 
Ttt. 10«m-2 0 0 (im*i^l/l>. ?L2 9 

©©ttto^fCGDSP t*itUlr». £©»■&, ^ 
©&«, 5 m m~ 1 00(i diWJ h < . ■€•©12511-''! £ 10 
->«v h 'J ? i>*tf-Cfc<fcOU -f-JUffiyj-C 
5A:©l2?<Jf y^iL/-C«, 1 0 jum— 2 0 0 /um*i!ffS 
W>. «KC. Dflgp (7=0 ©tg^tt. «*.«¥ffiJ©Btti 
1/ . ^•©gBPEW^WJiMlIS/SMSH 1 2 4 ©?»«BP 

1 6 aKStTS&KBlSJ: 0 fctfsWc/M < "T-S J: ^ K 
Lr4>J;^. fcfc. 6 a(t?L2 9 O^^Jf^ 

[0 22 5 ] 04 8«:jK-r^2©^^Cfcl,^T« > Wft 20 

gp i 6 a © *> *> . a mmz n 

£SP#©^®2 9 2 4. hMl, X7f>^ffil 

-p^SiSicJr^T^K-rS. C©*&^. wji 
%*HM/*£.&ti I f-2 4©TSd2 9 4ktl< TS. CWC 
. < &£/c&. }£»#J2 0 

2 ©»«£•£*< TSCi* 5 ^ 

[0 22 6] 14 8 TB. »t5SP 1 6 a©Slffi<!:S§JlM 
JE^/SS3fi^2 4©Tffi («t«SBl 6ai^t5 
35) l^ct&JSr^l/fc* 1 . «#?RJ2 0 2 £©«#;*} 
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(54) PIEZOELECTRIC/ELECTROSTRICTIVE DEVICE AND MANUFACTURING METHOD 
THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain longer life of a 
device, increased displacement at a movable part, and 
faster speed (higher resonance frequency) while 
handling characteristics of the device, fitting 
characteristics of a part to the movable part, and fitting 
characteristics of the device are improved. 
SOLUTION: There are provided a pair of facing thin 
plates 16a and 16b, a movable part 20, and a fixing part 
22 for supporting them. Any one of the pair of thin plates 
16a and 16b is provided with piezoelectric/electrostrictive 
elements 24a and 24b. Related to a 
piezoelectric/electrostrictive device 1 0A where a hole 12 
is formed of both inside walls of the pair of thin plates 
16a and 16b, an inside wall 20a of the movable part 20, 

and an inside wall 22a of the fixing part 22, the pair of thin plates 16a and 16b is made of 
metal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About piezo-electricity / electrostriction device 
equipped with the moving part which operates based on displacement actuation of piezo-electricity / 
electrostriction element or the piezo-electricity / electrostriction device which can detect the 
displacement of moving part by piezo-electricity / electrostriction element, and its manufacture method, 
in detail, this invention is excellent in reinforcement, shock resistance, and moisture resistance, and 
relates to the piezo-electricity / electrostriction device which can operate moving part greatly efficiently, 
and its manufacture method. 
[0002] 

[Description of the Prior Art] Recently, in fields, such as optics, and magnetic recording, precision 
processing, the displacement element which can adjust the optical path length and a location is needed to 
submicron order, and development of the displacement element using the displacement by the inverse 
piezoelectric effect and electrostrictive effect which are caused when voltage is impressed to piezo- 
electricity / electrostriction materials (for example, ferroelectric etc.) is furthered. 
[0003] Conventionally, as such a displacement element, as shown, for example in drawing 53 , by 
forming a pore 402 in the plate 400 which consists of piezo-electricity / an electrostriction material, a 
fixed part 404, moving part 406, and the beam section 408 that supports these are formed in one, and the 
electrostrictive actuator which formed the electrode layer 410 in the beam section 408 is indicated 
further (for example, refer to JP,10-136665,A). 

[0004] if voltage is impressed to the electrode layer 410, since the beam section 408 expands and 
contracts according to an inverse piezoelectric effect or an electrostrictive effect in said electrostrictive 
actuator in the direction which connects a fixed part 404 and moving part 406 — moving part 406 — the 
inside of the field of a plate 400 - setting — an arc ~ it is possible displacement or to carry out rotation 
displacement. 

[0005] The technology of performing highly precise positioning at a high speed is indicated, and the 
structure used making the bimorph of two sheets counter is shown to this official report (especially 
drawing 4) by by dividing the electrode of that bimorph, preparing, and on the other hand, choosing and 
driving the divided electrode about the actuator which used bimorph for JP,63-64640,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in said electrostrictive actuator, since the 
displacement of the flexible direction (namely, field inboard of a plate 400) of piezo-electricity / 
electrostriction material was transmitted to moving part 406 as it was, there was a problem that the travel 
of moving part 406 was small. 

[0007] Moreover, since it constituted all portions with the piezo-electricity / electrostriction material 
which is a brittle and comparatively heavy material, the mechanical strength of the electrostrictive 
actuator was low, in addition to being inferior to handling nature, shock resistance, and moisture 
resistance, its electrostrictive actuator itself was heavy, and it had the trouble of being easy to be 
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influenced on actuation of a harmful vibration (for example, residual vibration and noise vibration at the 
time of a fast operation). 

[0008] In order to solve said trouble, filling up a pore 402 with the filler which has flexibility is 
proposed, but it is distinct that the amount of the displacement by the inverse piezoelectric effect or the 
electrostrictive effect falls only by using a filler. 

[0009] This invention is made in consideration of such a technical problem, and can raise the attachment 
nature of the components to moving part, or the stability of a device in the reinforcement of a device, 
and the handling nature list of a device. By this While being able to displace moving part greatly by the 
low battery relatively, can make improvement in the speed (raise in resonance frequency) of a device, 
especially displacement actuation of moving part attain, moreover, are hard to be influenced of a 
harmful vibration, and a high-speed response is possible. A mechanical strength is high and it aims at 
offering the piezo-electricity / electrostriction device which can obtain the displacement element 
excellent in handling nature, shock resistance, and moisture resistance, and the sensor element which 
can detect vibration of moving part with a sufficient precision in a list, and its manufacture method. 
[0010] 

[Means for Solving the Problem] This invention has at least the actuator section which laminating mold 
piezo-electricity / electrostriction element fixed through adhesives on the metal sheet metal section, and 
said laminating mold piezo-electricity / electrostriction element are characterized by an actuator film 
which consists of piezo-electricity / an electrostriction layer, and an electrode layer consisting of 
multilayer objects of at least three or more layers. 

[001 1] Thereby, even if it does not extend area on a plane of laminating mold piezo-electricity / 
electrostriction element, displacement of the sheet metal section can be carried out greatly, and 
moreover, since the sheet metal section is metal, it excels in reinforcement or toughness and can respond 
also to rapid displacement actuation. 

[0012] That is, in this invention, it can fully respond also in fluctuation and a severe busy condition of 
an operating environment. While being able to excel in shock resistance, being able to aim at 
improvement in reinforcement of piezo-electricity / electrostriction device, and the handling nature of 
piezo-electricity / electrostriction device and being able to carry out displacement of the sheet metal 
section greatly by low battery relatively moreover The rigidity of the sheet metal section is high, and 
thickness of an actuator film is thick, and since rigidity is high, improvement in the speed (raise in 
resonance frequency) of displacement actuation of the sheet metal section can be made to attain. 
[0013] And it is desirable to connect so that a laminating may be carried out so that two or more 
electrode layers in a multilayer object which constitutes said piezo-electricity / electrostriction element 
may have an alternate end face, and the same voltage may be impressed every other layer. Moreover, as 
for said actuator film, it is desirable to consist of multilayer objects of ten or less layers, and, as for said 
actuator film, being formed with a printing multilayer method is desirable. Furthermore, it is desirable 
that a location gap of the direction of a field in perpendicular plane of projection of said electrode layer 
in every other layer is 50 micrometers or less, and, as for thickness of said adhesives, it is desirable that 
it is 15 micrometers or less. 

[0014] You may make it this invention form a substrate layer in an opposed face with said sheet metal 
section in said piezo-electricity / electrostriction element. Moreover, you may make it form one or more 
holes or a hole in a portion in which said piezo-electricity / electrostriction element are formed at least 
among said sheet metal sections. In this case, since adhesives enter in a hole or a hole, while adhesion 
area becomes large substantially, it becomes possible to make thickness of adhesives thin. Furthermore, 
it is good also considering a portion in which said piezo-electricity / electrostriction element are formed 
at least among the surfaces of said sheet metal section as a split face. In this case, since adhesion area 
becomes large substantially, adhesion can be strengthened. 

[0015] Moreover, this invention consists of the metal sheet metal section of a pair which carries out 
phase opposite, and a fixed part which supports these sheet metal section. The actuator section by which 
laminating mold piezo-electricity / electrostriction element was fixed through adhesives on one [ at 
least ] sheet metal section is provided. Said laminating mold piezo-electricity / electrostriction element 
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Consist of two or more piezo-electricity / electrostriction layers, and electrode layers, and an electrode 
layer which touches a vertical side of each piezo-electricity / electrostriction layer is alternately drawn 
by opposite end face. An end-face electrode which connects electrically each electrode layer drawn by 
the alternate opposite end face concerned is prepared in the surface of said piezo-electricity / 
electrostriction layer of the outermost layer, and is characterized by connecting with a terminal area 
which only predetermined distance leaves and by which it has been arranged electrically, respectively. 
Drawing of a detection signal can be easily performed in a supply list of a driving signal to the 
laminated piezo-electricity / electrostriction element by this, and formation of the laminating mold 
piezo-electricity / electrostriction element to the sheet metal section can be realized. 
[0016] And you may make it present a rectangular parallelepiped configuration for said laminating mold 
piezo-electricity / electrostriction element mostly in this invention. In this case, as for predetermined 
distance between said terminal areas, it is desirable that it is 50 micrometers or more. Moreover, you 
may make it connect electrically said one [ at least ] terminal area and said one end-face electrode by 
electrode layer of thickness thinner than these terminal areas and an end-face electrode. 
[0017] Moreover, this invention possesses the sheet metal section of a pair which carries out phase 
opposite, and a fixed part which supports these sheet metal section. They are the piezo-electricity / 
electrostriction device with which one or more piezo-electricity / electrostriction elements were arranged 
in at least one sheet metal section among the sheet metal sections of said pair. The minimum resonance 
frequency of the structure in case a body of comparable magnitude intervenes substantially with said 
fixed part between open ends of the sheet metal section of said pair is 20kHz or more. The amount of 
relative displacements of said body and said fixed part is characterized by being 0.5 micrometers or 
more in ontic applied-voltage 30V on 1/4 or less frequency of said resonance frequency. 
[0018] By this, while being able to carry out displacement of the sheet metal section of a pair greatly 
Can make improvement in the speed (raise in resonance frequency) of displacement actuation of piezo- 
electricity / electrostriction device, especially the sheet metal section of a pair attain, moreover, are hard 
to be influenced of a harmful vibration, and a high-speed response is possible. A mechanical strength is 
high and a displacement element excellent in handling nature, shock resistance, and moisture resistance 
and a sensor element which can detect vibration of moving part with a sufficient precision in a list can 
be obtained. 

[0019] Said sheet metal section and fixed part may be constituted using ceramics or a metal, can also 
constitute each part from ceramic materials, or can also constitute it from metallic materials. [ at least ] 
Furthermore, it can also constitute as hybrid construction which combined what was manufactured from 
ceramics and a metaled material. 

[0020] When adhesives are made to intervene between said piezo-electricity / electrostriction elements, 
and said sheet metal sections, it is desirable to make thickness of said adhesives into 10% or less of 
thickness of thickness of said piezo-electricity / electrostriction element. Moreover, when said one or 
more piezo-electricity / electrostriction elements are arranged in one sheet metal section among the sheet 
metal sections of said pair, it is desirable to make thickness of one [ said ] sheet metal section thicker 
than thickness of the sheet metal section of another side. 

[0021] And when a body intervenes between open ends in the sheet metal section of said pair, it is 
desirable that distance between boundary portions of a boundary portion with said body in the sheet 
metal section of said pair and said fixed part is 0.4mm or more and 2mm or less, and each thickness of 
the sheet metal section of said pair is 10 micrometers or more and 100 micrometers or less. 
[0022] As for said piezo-electricity / electrostriction element, it is desirable that an actuator film which 
consists of piezo-electricity / an electrostriction layer, and an electrode layer consists of multilayer 
objects of at least three or more layers. In this case, as for said actuator film, it is desirable to consist of 
multilayer objects of ten or less layers. Moreover, it is desirable that thickness of said piezo-electricity / 
electrostriction layer is 5 micrometers or more and 30 micrometers or less, and, as for thickness of said 
electrode layer, it is desirable that they are 0.5 micrometers or more and 20 micrometers or less. 
[0023] Moreover, it is desirable to connect so that the laminating of two or more electrode layers in a 
multilayer object which constitutes said piezo-electricity / electrostriction element may be carried out 
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alternately and the same voltage may be impressed every other layer. 
[0024] Especially when the sheet metal section is made into metal, said piezo-electricity / 
electrostriction element can prevent a different inter-electrode short pass, if it forms so that an electrode 
layer of the layer [ 1st ] piezo-electricity / the electrostriction layer, or the 1st layer, and the layer [ 1st ] 
piezo-electricity / electrostriction layer may contact said sheet metal section among multilayer objects 
which constitute this piezo-electricity / electrostriction element. 

[0025] Moreover, you may make it form one side in a location which does not contain said fixed part at 
least superficially among edges of said electrode layer, and may make it form an end of a multilayer 
object which constitutes said piezo-electricity / electrostriction element in a location which does not 
contain said fixed part at least superficially. 

[0026] Moreover, when a body intervenes between open ends in the sheet metal section of said pair The 
minimum distance between boundary portions of a boundary portion with said body in the sheet metal 
section of said pair and said fixed part is set to La. When a multilayer object which constitutes said 
piezo-electricity / electrostriction element among said body or said fixed part is not formed with while 
and sets shortest distance to Lb among distance from a boundary portion with said sheet metal section to 
an edge of said electrode layer, It is desirable still more desirable that (1 -Lb/La) is 0.4 or more, and (1- 
Lb/La) is 0.5-0.8. 

[0027] When using said sheet metal section as a metal, it is desirable to constitute said sheet metal 
section from a metal plate by which cold rolling processing was carried out. 
[0028] Moreover, you may make it thickness make adhesives (0.1 micrometers or more and 30 
micrometers or less) intervene between said multilayer object which constitutes said piezo-electricity / 
electrostriction element, and said sheet metal section. In this case, said adhesives may be organic resin 
and may be glass, low material, or solder. 

[0029] Furthermore, you may make it form a substrate layer in an opposed face with said sheet metal 
section in said multilayer object. Moreover, you may make it form one or more holes or a hole in a 
portion in which said multilayer object is formed at least among said sheet metal sections. In this case, 
since adhesives enter in a hole or a hole, while adhesion area becomes large substantially, it becomes 
possible to make thickness of adhesives thin. It is good also considering a portion in which said 
multilayer object is formed at least among the surfaces of said sheet metal section as a split face. In this 
case, since adhesion area becomes large substantially, adhesion can be strengthened. Furthermore, it is 
desirable that thickness intervenes adhesives (0.1 micrometers or more and 30 micrometers or less) 
between said fixed parts at least with said sheet metal section. In this case, organic resin is sufficient as 
said adhesives, and they may be glass, low material, or solder. 

[0030] Moreover, it is desirable to give curvature to flash configurations of said sheet metal section and 
said adhesives which overflowed an opposite portion with said fixed part at least. In this case, since a 
wall of a fixed part and a wall of each sheet metal section are also used as an adhesion side, adhesion 
area becomes large and can enlarge bond strength. Moreover, stress concentration for a joint (comer) of 
a wall of a fixed part and a wall of each sheet metal section can be distributed effectively. 
[0031] When a body intervenes between open ends in the sheet metal section of said pair, it is desirable 
to bevel a corner which counters said body of said fixed part at least. In this case, by adjusting an angle 
and radius of curvature of beveling suitably, the amount of flashes of adhesives can be stabilized, local 
dispersion of bond strength can be controlled, and improvement in a yield can be aimed at. When said 
sheet metal section carries out blanking processing of the metal plate and it is produced, it is desirable to 
turn a burr by said blanking processing to a method of outside in consideration of the adhesion direction 
of handling nature or each part material. 

[0032] Next, this invention possesses the sheet metal section of a pair which carries out phase opposite, 
and a fixed part which supports these sheet metal section. Two or more sheet metal which is the 
manufacture method of piezo-electricity / electrostriction device that one or more piezo-electricity / 
electrostriction elements were arranged in at least one sheet metal section among the sheet metal 
sections of said pair, and forms the sheet metal section behind at least, Said piezo-electricity / 
electrostriction element, a production process for which a support substrate is prepared, and a production 
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process which fixes piezo-electricity / electrostriction element through the 1st adhesives to said at least 
one sheet metal, It is characterized by fixing said two or more sheet metal through the 2nd adhesives to 
said support substrate, and having a production process which produces device original recording by 
which phase opposite of this two or more sheet metal was carried out, and a separation production 
process which divides said device original recording into plurality, and produces each piezo-electricity / 
electrostriction device of said. 

[0033] Moreover, this invention possesses the sheet metal section of a pair which carries out phase 
opposite, and a fixed part which supports these sheet metal section. Two or more sheet metal which is 
the manufacture method of piezo-electricity / electrostriction device that one or more piezo-electricity / 
electrostriction elements were arranged in at least one sheet metal section among the sheet metal 
sections of said pair, and forms the sheet metal section behind at least, Said piezo-electricity / 
electrostriction element, a production process for which a support substrate is prepared, and a production 
process which fixes said two or more sheet metal through the 2nd adhesives to said support substrate, It 
is characterized by having a production process which produces device original recording which fixes 
piezo-electricity / electrostriction element through the 1st adhesives to said at least one sheet metal, and 
by which phase opposite of this two or more sheet metal was carried out, and a separation production 
process which divides said device original recording into plurality, and produces each piezo-electricity / 
electrostriction device of said. 

[0034] By these manufacture methods, while being able to carry out displacement of the sheet metal 
section of a pair greatly, a device, and the piezo-electricity / electrostriction device which can make 
improvement in the speed (raise in resonance frequency) of displacement actuation of the sheet metal 
section of a pair attain especially can be manufactured easily. 

[0035] And when a body intervenes between open ends in the sheet metal section of said pair of the 
piezo-electricity / electrostriction device produced, in an above-mentioned manufacture method, it is 
good also as a cyclic structure object of a rectangle which has a portion which serves as said body at 
least in said support substrate behind, and a portion which serves as said fixed part behind. 
[0036] Or when a body does not intervene between open ends in the sheet metal section of said pair of 
the piezo-electricity / electrostriction device produced, in an above-mentioned manufacture method, it is 
good also as a cyclic structure object of a rectangle which has a portion which serves as said fixed part 
in said support substrate in a portion (portion which specifies substantially thickness of a portion 
between which it is behind placed by said body at least) which supports said open end, and the back. 
[0037] Moreover, said the 1st adhesives and/or 2nd adhesives may be organic resin, and may be glass, 
low material, or solder. On the other hand, said sheet metal and/or a support substrate may be metal. 
[0038] Moreover, when it includes processing cut along with a predetermined cutting plane line as 
processing which separates said device original recording to said device original recording, it is 
desirable that said cutting direction is almost the same as the displacement direction of the sheet metal 
section of said pair. 

[0039] Furthermore, in a manufacture method concerning this invention, before fixing said piezo- 
electricity / electrostriction element through said 1st adhesives to said sheet metal You may make it 
include a production process which forms a substrate layer in an opposed face with said sheet metal in 
said piezo-electricity / electrostriction element, and may make it include a production process which 
forms one or more holes or a hole in a portion which said piezo-electricity / electrostriction element fix 
at least among said sheet metal. 

[0040] moreover, you may make it include a production process which makes coarse a portion which 
said piezo-electricity / electrostriction element fix at least among the surfaces of said sheet metal, and 
may make it include a production process which forms curvature from an opposite portion of said sheet 
metal and said support substrate in a flash configuration of said 2nd adhesives which saw and came out 
[0041] Moreover, you may make it include a production process which bevels a comer which counters 
mutually [ said support substrate ] among said device original recording. Moreover, when it includes a 
production process which produces said sheet metal by carrying out blanking processing to a metal 
plate, a burr by said blanking processing which has generated said sheet metal in said sheet metal in case 
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said device original recording is produced combining said support substrate is turned to a method of 
outside, and you may make it produce said device original recording. 

[0042] Therefore, according to the piezo-electricity / electrostriction device concerning this invention, 
and its manufacture method Various transducers, various actuators, a frequency-domain functional part 
(filter), Others [ active elements /, such as a transformer, an object for a communication link, vibrator for 
power or a resonator, a radiator, and a discriminator, ], It can use as sensor elements for [ various ] 
sensors, such as an ultrasonic sensor, an acceleration sensor and an angular- velocity sensor, and an 
impact sensor, a mass sensor. It can use suitable for various actuators especially used for displacement 
of various precision components, such as an optical instrument and a precision mechanical equipment, 
etc., or a device of positioning adjustment and angle adjustment. 
[0043] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of the piezo-electricity / 
electrostriction device concerning this invention, and its manufacture method is explained, referring to 
drawing 1 - drawing 52 . 

[0044] Here, piezo-electricity / electrostriction device is concepts which include the element which 
changes electric energy and mechanical energy mutually by piezo-electricity / electrostriction element. 
Therefore, it is used most suitably as active elements, such as various actuators and vibrator, and a 
displacement element which used the displacement by the inverse piezoelectric effect or the 
electrostrictive effect especially, and also may be suitably used as passive elements, such as an 
acceleration-sensor element and an impact sensor element. 

[0045] As shown in drawing 1 , the piezo-electricity / electrostriction device 10A concerning the gestalt 
of the 1st operation present the configuration of a long rectangular parallelepiped as a whole, and has the 
base 14 of the direction of a major axis with which the pore 12 was mostly formed in a part for a center 
section. 

[0046] A base 14 possesses the sheet metal sections 16a and 16b of the pair which carries out phase 
opposite, moving part 20, and the fixed part 22 that supports moving part 20 in sheet metal section 16a 
of said pair, and 16b list, and piezo-electricity / electrostriction elements 24a and 24b are formed in the 
one section each of the sheet metal sections 16a and 16b at least, respectively. 

[0047] In addition, about said base 14, although the whole was constituted using the ceramics or a metal, 
it is good also as hybrid construction which combined what was manufactured with the material of 
others, the ceramics, and a metal. Moreover, the configuration of the metal integral construction which 
unified each part by the structure which it comes to paste up with adhesives, such as organic resin and 
glass, low attachment, soldering, eutectic bonding, or welding can be used for a base 14. 
[0048] About the gestalt of this 1st operation, the sheet metal sections 16a and 16b of a pair are metal 
among bases 14, and other moving part 20 and fixed parts 22 have hybrid construction made into the 
product made from a ceramic. Specifically, the metal sheet metal sections 16a and 16b have fixed 
through adhesives 200 on each side of the moving part 20 made from a ceramic, and a fixed part 22. Of 
course, the sheet metal sections 16a and 16b, moving part 20, and a fixed part 22 may be altogether 
made into metal. 

[0049] And piezo-electricity / electrostriction elements 24a and 24b will prepare piezo-electricity / 
electrostriction elements 24a and 24b as an exception object as below-mentioned, and will be stuck on a 
base 14 by adhesives, such as organic resin and glass, low attachment, soldering, eutectic bonding, etc., 
and also they will be formed in said the direct base 14 instead of attachment by using the film forming 
method. On sheet metal section 16a and 16b, through adhesives 202, piezo-electricity / electrostriction 
elements 24a and 24b fix, and consist of gestalten of the 1st operation, respectively. 
[0050] Moreover, this piezo-electricity / electrostriction device 10A have the configuration which said 
rectangle-like pore 12 is formed of both the walls of the sheet metal sections 16a and 16b of a pair, wall 
20a of moving part 20, and wall 22a of a fixed part 22, and moving part 20 displaces by the drive of said 
piezo-electricity / electrostriction element 24a, and/or 24b, or detects the displacement of moving part 20 
by piezo-electricity / electrostriction element 24a, and/or 24b. 

[0051] Piezo-electricity / electrostriction elements 24a and 24b have piezo-electricity / electrostriction 
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layer 26, and the electrodes 28 and 30 of the pair formed in the both sides of this piezo-electricity / 
electrostriction layer 26, and are constituted, and one electrode 28 is formed in the sheet metal sections 
16a and 16b of a pair at least among the electrodes 28 and 30 of this pair. 

[0052] Each apical surface of piezo-electricity / electrostriction layer 26 is mostly equal to the electrode 
28 and 30 lists of a pair which constitute piezo-electricity / electrostriction elements 24a and 24b from 
an example of drawing 1 . From a part of outside surface of a fixed part 22, the amount of [ of these 
piezo-electricity / electrostriction elements 24a and 24b / 18 (portion to which the electrodes 28 and 30 
of a pair lap on both sides of piezo-electricity / electrostriction layer 26 in between) ] substantial 
mechanical component applies to a part of outside surface of the sheet metal sections 1 6a and 1 6b, and it 
is formed continuously. Especially, in this example, each apical surface of the electrodes 28 and 30 of a 
pair is located in back end approach more slightly than wall 20a of moving part 20. Of course, you may 
make it form piezo-electricity / electrostriction elements 24a and 24b so that it may be applied and 
located in a part of sheet metal sections 16a and 16b by the amount of [ 18 ] said substantial mechanical 
component from some moving part 20. 

[0053] And in the piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation of a ****, as shown in drawing 1 , the end faces 36a and 36b which counter moving part 20 
mutually are formed and constituted. Each end faces 36a and 36b are fields almost parallel to the side, 
i.e., the element forming face, of moving part 20, and they are mutually separated from the upper surface 
of moving part 20, applying them to a pore 12. It is desirable to make almost equal distance Da and Db 
from the medial axis n of moving part 20 to each end faces 36a and 36b so that it may be shown at this 
time, for example, drawing 12 . 

[0054] Moreover, you may make it make an opening (air) 38 intervene, and may make it make the 
member 40 which consists of the piezo-electricity / electrostriction device lOAg concerning the 7th 
modification shown in drawing 9 , a member which is different from the configuration member of said 
moving part 20 among these end faces 36a and 36b as shown in drawing 12 , for example, resin etc., etc. 
intervene among these end faces 36a and 36b, as shown in drawing 1 . 

[0055] By the way, in the piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation, impression of the voltage to the electrodes 28 and 30 of a pair is performed through the 
terminals (pad) 32 and 34 formed on the both-sides side (element forming face) of a fixed part 22 among 
each electrodes 28 and 30, respectively. The terminal 32 corresponding to one electrode 28 in the 
location of each terminals 32 and 34 is formed in the back end approach of a fixed part 22, and the 
terminal 34 corresponding to the electrode 30 of another side by the side of outer space is formed in the 
wall 22a approach of a fixed part 22. 

[0056] In this case, immobilization of piezo-electricity / electrostriction device 10A can be separately 
performed using a field other than the field where terminals 32 and 34 have been arranged, respectively, 
and high reliability can be acquired as a result to the both sides of immobilization of piezo-electricity / 
electrostriction device 10A, and the electrical installation between a circuit, a terminal 32, and 34. In this 
configuration, electrical installation of terminals 32 and 34 and a circuit is performed by a flexible 
printed circuit (called FPC), a flexible flat cable (called FFC), wirebonding, etc. 
[0057] As a configuration of piezo-electricity / electrostriction elements 24a and 24b Like the piezo- 
electricity / electrostriction device lOAa concerning the 1st modification shown in drawing 2 besides the 
configuration shown in drawing 1 Each point of the electrodes 28 and 30 of the pair which constitutes 
piezo-electricity / electrostriction elements 24a and 24b is arranged. Like the piezo-electricity / 
electrostriction device lOAb concerning the 2nd modification which you may make it make only the 
point of piezo-electricity / electrostriction layer 26 project to a moving-part 20 side, and is shown in 
drawing 3 Each point of one electrode 28, and the piezo-electricity / electrostriction layer 26 is arranged, 
and you may make it locate only the point of the electrode 30 of another side in fixed part 22 approach. 
In the piezo-electricity / electrostriction device lOAb shown in this drawing 3 , the example which 
formed the end faces 36a and 36b which counter a fixed part 22 mutually instead of moving part 20 is 
shown. 

[0058] in addition, the piezo-electricity / electrostriction device 1 OAc concerning the 3rd modification 
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shown in drawing 4 — like — each point of one electrode 28, and the piezo-electricity / electrostriction 
layer 26 — the side of moving part 20 — extending — the point of the electrode 30 of another side — the 
length direction (Z shaft orientations) of the sheet metal sections 16a and 16b — you may make it make 
it mostly located in the center 

[0059] Although the electrodes 28 and 30 of the piezo-electricity / electrostriction layer 26 of 1 layer 
structure, and a pair constituted piezo-electricity / electrostriction elements 24a and 24b from the above- 
mentioned example, it is also desirable to carry out the plurality of the electrodes 28 and 30 of piezo- 
electricity / electrostriction layer 26, and a pair at a laminating gestalt, and to constitute piezo- 
electricity / electrostriction elements 24a and 24b. 

[0060] for example, like the piezo-electricity / electrostriction device lOAd concerning the 4th 
modification shown in drawing 5 Make the electrodes 28 and 30 of a pair into multilayer structure at 
piezo-electricity / electrostriction layer 26 list, respectively, and the laminating of one electrode 28 and 
the electrode 30 of another side is carried out by turns, respectively. It is good also as the piezo- 
electricity / electrostriction elements 24a and 24b by which the portion (a part for the substantial 
mechanical component 18) to which one [ these ] electrode 28 and the electrode 30 of another side lap 
on both sides of piezo-electricity / electrostriction layer 26 in between was considered as the multistage 
configuration. In this drawing 5 , make piezo-electricity / electrostriction layer 26 into a three-tiered 
structure, and separate into the inferior surface of tongue (side of the sheet metal sections 1 6a and 1 6b) 
of the 1st layer, and the upper surface of a two-layer eye, respectively, and one electrode 28 is formed in 
them. It separates into the upper surface of the 1 st layer, and the upper surface of the 3rd layer, 
respectively, the electrode 30 of another side is formed in them, and the example which formed 
Terminals 32a and 32b in each edge of one electrode 28, respectively, and formed Terminals 34a and 
34b in each edge of the electrode 30 of another side, respectively is shown further. 
[0061] moreover, like the piezo-electricity / electrostriction device lOAe concerning the 5th 
modification shown in drawing 6 The electrodes 28 and 30 of a pair are made into multilayer structure at 
piezo-electricity / electrostriction layer 26 list, respectively. The laminating of one electrode 28 and the 
electrode 30 of another side is alternately carried out, respectively so that it may become cross-section 
**** ctenidium-like. It is good also as the piezo-electricity / electrostriction elements 24a and 24b by 
which the portion (a part for the substantial mechanical component 1 8) to which one [ these ] electrode . 
28 and the electrode 30 of another side lap on both sides of piezo-electricity / electrostriction layer 26 in 
between was considered as the multistage configuration. This drawing 6 shows the example which made 
piezo-electricity / electrostriction layer 26 the three-tiered structure, formed in the shape of a ctenidium 
so that one electrode 28 might be located in the inferior surface of tongue (side of the sheet metal 
sections 16a and 16b) of the 1st layer, and the upper surface of a two-layer eye, and was formed in the 
shape of a ctenidium so that the electrode 30 of another side might be located in the upper surface of the 
1st layer, and the upper surface of the 3rd layer. Since the number of terminals 32 and 34 can be reduced 
compared with the configuration of drawing 5 by carrying out the bond communalization of the 
electrode 30 comrades of another side, respectively in one electrode 28 list in this configuration, 
enlargement of the size accompanying multilayering of piezo-electricity / electrostriction elements 24a 
and 24b can be suppressed. 

[0062] Moreover, you may make it form piezo-electricity / electrostriction elements 24a and 24b in 
other examples of the piezo-electricity / electrostriction device lOAe concerning said 5th modification 
so that the point may remain on sheet metal section 16a and 16b as shown in drawing 7 . the example of 
drawing 7 — the point of piezo-electricity / electrostriction elements 24a and 24b — method ** of length 
of the sheet metal section — the example mostly located in the center section is shown. In this case, there 
is an advantage that displacement of the moving part 20 can be carried out greatly. 

[0063] moreover, like the piezo-electricity / electrostriction device l OAf concerning the 6th modification 
shown in drawing 8 The piezo-electricity / electrostriction element 24al of two multistage 
configurations, and 24b 1 are formed so that a fixed part 22 and the sheet metal sections 16a and 16b 
may be straddled, respectively. You may make it form the piezo-electricity / electrostriction element 
24a2 of other two multistage configurations, and 24b2 so that moving part 20 and the sheet metal 
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sections 16a and 16b may be straddled, respectively, in this case, according to the effect which makes a 
multilevel structure piezo-electricity / electrostriction elements 24a and 24b, and the effect that the point 
of application for carrying out displacement of the moving part 20 increases in number, displacement of 
the moving part 20 can be carried out very greatly, and it means having excelled also in high-speed 
responsibility, and is desirable. 

[0064] moreover, like the piezo-electricity / electrostriction device lOAg concerning the 7th 
modification shown in drawing 9 Make piezo-electricity / electrostriction layer 26 into two-layer 
structure, and it is formed in the shape of a ctenidium so that one electrode 28 may be located in the 
inferior surface of tongue (side of the sheet metal sections 16a and 16b) of the 1st layer, and the upper 
surface of a two-layer eye. It is good also as the piezo-electricity / electrostriction elements 24a and 24b 
of the multistage configuration formed so that the electrode 30 of another side might be located in the 
upper surface of the 1st layer. A member which is different in moving part 20 is filled up with this 
example between end-face 36a of moving part 20, and 36b. 

[0065] While the generating force of piezo-electricity / electrostriction elements 24a and 24b increases 
and has and about is planned very much by making such piezo-electricity / electrostriction elements 24a 
and 24b into a multilevel structure, high resonance frequency-ization is attained and improvement in the 
speed of displacement actuation can attain easily because the rigidity of the piezo-electricity / the 
electrostriction device 10A itself increases. 

[0066] In addition, what is necessary is just to decide a number of stages etc. suitably according to a use 
and a busy condition, in actually carrying out in order for power consumption to also increase in 
connection with it although increase of driving force is achieved if a number of stages is made [ many ]. 
Moreover, fundamentally, even if it makes piezo-electricity / electrostriction elements 24a and 24b into 
a multilevel structure and raises driving force in the piezo-electricity / electrostriction device 10A 
concerning the gestalt of this 1st operation, the width of face (distance of Y shaft orientations) of the 
sheet metal sections 16a and 16b serves as a very desirable device, since it is eternal, for example, when 
applying to actuators, such as positioning of the magnetic head for hard disks used in a very narrow gap, 
and ringing control. Moreover, since electrostatic capacity increases and a generating charge increases 
by considering as a multilevel structure when using it as a sensor (for example, acceleration sensor), 
there is an advantage that the level of the electrical signal which a sensor generates becomes large, and 
processing by the digital disposal circuit connected to the latter part of a sensor becomes easy. 
[0067] Although the case where it constituted from so-called sandwich structure which made piezo- 
electricity / electrostriction layer 26 intervene between the electrode 28 of a pair and 30 in above- 
mentioned piezo-electricity / electrostriction elements 24a and 24b was shown In addition, as are shown 
in drawing 10 , and you may make it form the electrodes 28 and 30 of the pair of a tandem type in one 
principal plane of the piezo-electricity / electrostriction layer 26 formed in the side of the sheet metal 
sections 16a and 16b at least and it is shown in drawing 1 1 The electrodes 28 and 30 of the pair of a 
tandem type are embedded in the piezo-electricity / electrostriction layer 26 formed in the side of the 
sheet metal sections 16a and 16b at least, and you may make it form. 

[0068] In the case of the structure shown in drawing 10 , there is an advantage that power consumption 
can be stopped low and, in the case of the structure shown in drawing 1 1 , it becomes very advantageous 
to generating of an about from it being the structure where the inverse piezoelectric effect of the big 
direction of electric field of distortion and the generating force can be used effectively. 
[0069] Specifically, the piezo-electricity / electrostriction elements 24a and 24b which are shown in 
drawing 10 have the structure where come to form the electrodes 28 and 30 of the pair of tandem-type 
structure in one principal plane of piezo-electricity / electrostriction layer 26, and one electrode 28 and 
the electrode 30 of another side counter mutually with the gap 29 of fixed width of face alternately. 
Although drawing 10 showed the example which formed the electrodes 28 and 30 of a pair in one 
principal plane of piezo-electricity / electrostriction layer 26 In addition, may make it form the 
electrodes 28 and 30 of a pair between the sheet metal sections 16a and 16b, and the piezo-electricity / 
electrostriction layer 26, and You may make it form the electrodes 28 and 30 of the pair of a tandem 
type in the 1 principal-plane list of piezo-electricity / electrostriction layer 26, respectively between the 
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sheet metal sections 16a and 16b, and the piezo-electricity / electrostriction layer 26. 

[0070] On the other hand, the electrodes 28 and 30 of the pair of tandem-type structure are formed, and 

the piezo-electricity / electrostriction elements 24a and 24b which are shown in drawing 1 1 have the 

structure where one electrode 28 and the electrode 30 of another side counter mutually with the gap 29 

of fixed width of face alternately so that it may be embedded in piezo-electricity / electrostriction layer 

26. 

[0071] It can use suitable for the piezo-electricity / electrostriction device 10A which the piezo- 
electricity / electrostriction elements 24a and 24b which are shown in such drawing 1 0 and drawing 1 1 
also require for the gestalt of the 1st operation. Like the piezo-electricity / electrostriction elements 24a 
and 24b which are shown in drawing 10 and drawing 1 1 , when using the electrodes 28 and 30 of the 
pair of a tandem type, it is making small the pitch D of the ctenidium of each electrodes 28 and 30, and 
it is possible to enlarge displacement of piezo-electricity / electrostriction elements 24a and 24b. 
[0072] Actuation of the piezo-electricity / electrostriction device 10A which starts the gestalt of this 1st 
operation here is explained, first, two piezo-electricity / electrostriction elements 24a and 24b - the 
natural condition 24a and 24b, i.e., piezo-electricity / electrostriction elements, - both - displacement - 
when not operating, it is shown in drawing 12 - as - the major axis (major axis of a fixed part 22) m of 
piezo-electricity / electrostriction device 10A, and the medial axis n of moving part 20 - about - I am 
doing one. 

[0073] From this condition, as shown, for example in the wave form chart of drawing 13 A, the sine 
wave Wa which has the predetermined bias potential Vb is applied to the electrodes 28 and 30 of the 
pair in one piezo-electricity / electrostriction element 24a, and as shown in drawing 13 B, the sine wave 
Wb from which about about 180 degrees of phases differ is applied to the electrodes 28 and 30 of the 
pair in the piezo-electricity / electrostriction element 24b of another side in said sine wave Wa. 
[0074] And in the phase where the voltage of maximum was impressed as opposed to the electrodes 28 
and 30 of the pair in one piezo-electricity / electrostriction element 24a, the piezo-electricity / 
electrostriction layer 26 in one piezo-electricity / electrostriction element 24a carry out contraction 
displacement in the direction of a principal plane. By this, as shown in drawing 14 , as an arrow head A 
shows, to one sheet metal section 16a Since the stress of the direction which sags this sheet metal 
section 16a rightward occurs, one [ this ] sheet metal section 16a bends rightward. At this time In the 
electrodes 28 and 30 of the pair in the piezo-electricity / electrostriction element 24b of another side, 
since voltage will be in the condition of not being impressed, sheet metal section 16b of another side 
follows bending of one sheet metal section 16a, and bends rightward. Consequently, moving part 20 
displaces rightward as opposed to the major axis m of piezo-electricity / electrostriction device 10A. In 
addition, the amount of displacement also becomes large, so that the amount of displacement changes 
according to the maximum of the voltage impressed to each piezo-electricity / electrostriction elements 
24a and 24b, for example, maximum becomes large. 

[0075] When the piezo-electricity / electrostriction material which has a high coercive electric field as a 
component of piezo-electricity / electrostriction layer 26 especially are applied, you may make it adjust 
said bias potential so that the level of the minimum value may turn into negative level slightly as shown 
in the wave of the two-dot chain line of drawing 13 A and drawing 13 B. In this case, the stress of the 
same direction occurs with the bending direction of one sheet metal section 16a in sheet metal section 
16b of another side, and the drive of the piezo-electricity / electrostriction element (for example, piezo- 
electricity / electrostriction element 24b of another side) to which this negative level is impressed 
enables it to enlarge the amount of displacement of moving part 20 more. That is, the piezo-electricity / 
electrostriction element 24b, or 24a to which negative level is impressed can give the function to support 
the piezo-electricity / electrostriction element 24a, or 24b which is the subject of displacement actuation, 
by using a wave as shown with the alternate long and short dash line in drawing 13 A and drawing 13 B. 

[0076] In addition, in the example of piezo-electricity / electrostriction device lOAf shown in drawing 
8 , the voltage (refer to sine wave Wa) which has been arranged on the diagonal line and which is shown 
in drawing 13 A is impressed, for example to piezo-electricity / electrostriction element 24al, and the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/31/2003 



Page 11 of 29 



piezo-electricity / electrostriction element 24b2, and the voltage (refer to sine wave Wb) shown in 
drawing 13 B is impressed to other piezo-electricity / electrostriction elements 24a2, and the piezo- 
electricity / electrostriction element 24b 1. 

[0077] Thus, in the piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation, in order for displacement with minute piezo-electricity / electrostriction elements 24a and 24b 
to be amplified by big displacement actuation using bending of the sheet metal sections 16a and 16b and 
to transmit to moving part 20, moving part 20 becomes possible [ carrying out displacement greatly to 
the major axis m of piezo-electricity / electrostriction device 10A ]. 

[0078] He is trying to prepare moving part 20 especially the end faces 36a and 36b which counter 
mutually with the gestalt of this 1st operation. In this case, it becomes possible to raise resonance 
frequency, without being able to make into an opening 38 between the end faces 36a and 36b which 
counter mutually, or being able to attain lightweight-ization of moving part 20 effectively by making the 
member 40 lighter than the configuration member of moving part 20 intervene among said end faces 36a 
and 36b which counter mutually, and reducing the amount of displacement of moving part 20. 
[0079] Here, frequency switches in alternation the voltage impressed to the electrodes 28 and 30 of a 
pair, and shows the frequency of the voltage waveform when carrying out displacement of the moving 
part 20 to right and left, and when resonance frequency impresses a predetermined sinusoidal voltage, it 
shows the frequency from which the displacement amplitude of moving part 20 serves as max. 
[0080] Moreover, it sets to the piezo-electricity / electrostriction device 10A concerning the gestalt of 
the 1st operation. The sheet metal sections 16a and 16b of a pair are metal, and other moving part 20 and 
fixed parts 22 have hybrid construction made into the product made from a ceramic. Since the piezo- 
electricity / electrostriction material which is a brittle and comparatively heavy material do not need to 
constitute all portions, A mechanical strength is high, is excellent in handling nature, shock resistance, 
and moisture resistance, and has on actuation the advantage of being hard to be influenced of a harmful 
vibration (for example, residual vibration and noise vibration at the time of a fast operation). 
[0081] furthermore, some moving part 20 which contains one end-face 36a when between the end faces 
36a and 36b which counter mutually is made into an opening 38 in the gestalt of this 1st operation — 
some of 20A and another moving part 20 containing other-end side 36b - 20B - bending - being easy - 
- it becomes strong to deformation. Therefore, it will excel in the handling nature of piezo-electricity / 
electrostriction device 10A. 

[0082] Moreover, the surface area of moving part 20 or a fixed part 22 becomes large by existence of 
said end faces 36a and 36b which counter mutually. Therefore, as shown in drawin g 1 , when it 
considers as the moving part 20 which has the end faces 36a and 36b which counter mutually and 
attaches other components in moving part 20, the large clamp-face product can be taken and the 
attachment nature of components can be raised. Here, considering the case where components are fixed 
with adhesives etc., since adhesives will spread even round the end faces 36a and 36b besides one 
principal plane (components clamp face) of moving part 20, they become possible [ canceling the lack 
of spreading of adhesives etc. ], and can fix components certainly. 

[0083] As this example, the case where the piezo-electricity / electrostriction device concerning the 
gestalt of this another operation (the piezo-electricity / electrostriction device ten A2 of another side) are 
fixed is shown to the moving part 20 of the piezo-electricity / electrostriction device (one piezo- 
electricity / electrostriction device ten Al) applied to the gestalt of this operation at drawing 15 . 
[0084] The fixed part 22 has fixed one piezo-electricity / electrostriction device ten Al on the surface of 
a substrate 122 through adhesives 120. In the moving part 20 of piezo-electricity / electrostriction device 
ten Al of one of these, the fixed part 22 of the piezo-electricity / electrostriction device ten A2 of 
another side has fixed through adhesives 124. That is, it has the composition that two piezo-electricity / 
electrostriction devices ten Al, and ten A2 have been arranged at the serial. In addition, between end- 
face 36a in the piezo-electricity / electrostriction device ten A2 of another side which moving part 20 
counters mutually, and 36b, a lightweight member 126 which is different in moving part 20 intervenes. 
[0085] In this case, the adhesives 124 for fixing the piezo-electricity / electrostriction device ten A2 of 
another side have spread even among the end faces 36a and 36b of moving part 20 in one piezo- 
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electricity / electrostriction device ten Al , and the piezo-electricity / electrostriction device ten A2 of 
another side will fix firmly by this to one piezo-electricity / electrostriction device ten Al. Moreover, if 
piezo-electricity / electrostriction device ten A2 is pasted up in this way, since a lightweight member 
(this example adhesives 124) which is different in moving part 20 between end- face 36a and 36b can be 
made placed between adhesion and coincidence, there is an advantage that a manufacturing process can 
be simplified. 

[0086] It becomes possible to, fix firmly the piezo-electricity / electrostriction device lOAb concerning 
this 2nd modification to a predetermined fixed portion on the other hand, in addition to the effect in the 
case of having the end faces 36a and 36b which counter mutually in the moving part 20 which 
mentioned above, when it considers as the fixed part 22 which has the end faces 36a and 36b which 
counter mutually, as shown in drawing 3 , and improvement in reliability can be aimed at. 
[0087] Moreover, he is trying to form continuously from a part of fixed part 22 in the gestalt of this 1st 
operation, applying [ to which the electrodes 28 and 30 of a pair lap on both sides of piezo-electricity / 
electrostriction layer 26 in between ] it to a part of sheet metal sections 16a and 16b (a part for the 
substantial mechanical component 18). Although there is a possibility that displacement actuation of 
moving part 20 may be restricted by the amount of [ 18 ] said substantial mechanical component, and it 
may become impossible to obtain big displacement when it forms in some moving part 20 further, 
having applied a part for the substantial mechanical component 18 With the gestalt of this 1st operation, 
since it forms so that a part for said substantial mechanical component 18 may not be applied to moving 
part 20, un-arranging [ that displacement actuation of moving part 20 is restricted ] is avoided, and the 
amount of displacement of moving part 20 can be enlarged. 

[0088] On the contrary, when forming piezo-electricity / electrostriction elements 24a and 24b in some 
moving part 20, it is desirable to form so that the amount of [ 18 ] said substantial mechanical 
component may make it applied and located in a part of sheet metal sections 16a and 16b from some 
moving part 20. This is because displacement actuation of moving part 20 will be restricted as 
mentioned above if a part for the substantial mechanical component 1 8 is formed over a part of fixed 
part 22. 

[0089] Next, the desirable example of a configuration of the piezo-electricity / electrostriction device 
10A concerning the gestalt of the 1 st operation is explained. 

[0090] First, in order to make displacement actuation of moving part 20 into a positive thing, it is 
desirable to make or more [ of thickness d of the sheet metal sections 16a and 16b ] into 1/2 distance g 
the amount of [ of piezo-electricity / electrostriction elements 24a and 24b / 18 ] substantial mechanical 
component starts a fixed part 22 or moving part 20. 

[0091] and the ratio of the distance a between the walls of the sheet metal sections 16a and 16b (distance 
of X shaft orientations), and the width of face (distance of Y shaft orientations) b of the sheet metal 
sections 16a and 16b - it constitutes so that a/b may be set to 0.5-20. Aforementioned ratio a/b is 
preferably set to 1-15, and is set to 1-10 still more preferably, this ratio - the default value of a/b - the 
displacement of moving part 20 - it is the convention based on discovery of an amount being enlarged 
and being able to obtain the displacement in an X-Z plane dominantly. 

[0092] on the other hand - a ratio with the distance a between length (distance of Z shaft orientations) e 
of the sheet metal sections 16a and 16b, and the wall of the sheet metal sections 16a and 16b — in e/a, it 
is desirable for it to be preferably referred to as 0.5-10, and to be referred to as 0.5-5 still more 
preferably. 

[0093] Furthermore, it is desirable to fill up a pore 12, gel material, for example, silicon gel. Usually, 
although displacement actuation of moving part 20 will receive a limit by existence of a filler Since he is 
trying to attain lightweight-izing and increase-izing of the amount of displacement of moving part 20 
accompanying the formation of end faces 36a and 36b to moving part 20 with the gestalt of this 1st 
operation, A limit of displacement actuation of the moving part 20 by said filler is negated, and the 
effect by existence of a filler, i.e., a raise in resonance frequency, and rigid reservation can be realized. 
[0094] Moreover, the short thing of length (distance of Z shaft orientations) f of moving part 20 is 
desirable. It is because increase of lightweight-izing and resonance frequency is achieved by shortening. 
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however — in order to secure the rigidity of X shaft orientations of moving part 20 and to make the 
displacement into a positive thing - a ratio with thickness d of the sheet metal sections 16a and 16b it 
is desirable to make f/d or more into five preferably two or more. 

[0095] In addition, the actual size of each part will be set to the reinforcement of the whole plane-of- 
composition product [ for installation ], and piezo-electricity / electrostriction devices, such as plane-of- 
composition product [ for attaching the plane-of-composition product for installation of the components 
to moving part 20, and a fixed part 22 in other members ], and terminal for electrodes, 10A, durability, 
and the required amount list of displacement in consideration of resonance frequency, driver voltage, 
etc. 

[0096] 100 micrometers - 2000 micrometers are desirable still more desirable, and, specifically, the 
distance a between the walls of the sheet metal sections 16a and 16b is 200 micrometers - 1600 
micrometers. 50 micrometers - 2000 micrometers are desirable still more desirable, and the width of 
face b of the sheet metal sections 16a and 16b is 100 micrometers - 500 micrometers, thickness d of the 
sheet metal sections 16a and 16b — the displacement to Y shaft orientations — the influence which is a 
component — in relation with the width of face b of the sheet metal sections 16a and 16b, it considers as 
b>d, and 2 micrometers - 100 micrometers are 10 micrometers - 80 micrometers preferably and also 
preferably so that displacement can control effectively. 

[0097] 200 micrometers - 3000 micrometers are desirable still more desirable, and length e of the sheet 
metal sections 16a and 16b is 300 micrometers - 2000 micrometers. 50 micrometers - 2000 micrometers 
are desirable still more desirable, and length f of moving part 20 is 100 micrometers - 1000 micrometers. 

[0098] Although the displacement of Y shaft orientations does not exceed 10% to the displacement of X 
shaft orientations by making it such a configuration, the extremely excellent effect that a low-battery 
drive is possible by adjusting suitably in the above-mentioned rate of a proportion and the range of an 
actual size, and the displacement component to Y shaft orientations can be controlled to 5% or less is 
shown. That is, moving part 20 will displace to 1 shaft orientations of X shaft orientations substantially, 
moreover, is excellent in high-speed responsibility, and can get big displacement by the low battery 
relatively. 

[0099] Moreover, it sets to this piezo-electricity / electrostriction device 10A. tabular [ the tabular 
configuration of a device is / like before ] (displacement configuration where the thickness of the 
direction which intersects perpendicularly with a direction is small) - not but Moving part 20 and a 
fixed part 22 are presenting the configuration of a rectangular parallelepiped in general, and since the 
sheet metal sections 16a and 16b of a pair are formed so that the side of moving part 20 and a fixed part 
22 may continue, rigidity of Y shaft orientations of piezo-electricity / electrostriction device 10A can be 
alternatively made high. 

[0100] That is, in this piezo-electricity / electrostriction device 10A, only actuation of the moving part 
20 within a plane (inside of XZ plane) can be generated alternatively, and the actuation within YZ side 
of moving part 20 (the so-called actuation of the influence direction) can be controlled. 
[0101] Next, each component of the piezo-electricity / electrostriction device 10A concerning the gestalt 
of this 1st operation is explained. 

[0102] As moving part 20 mentioned above, it is the portion which operates based on the amount of 
drives of the sheet metal sections 16a and 16b, and various members are attached according to the 
purpose of using piezo-electricity / electrostriction device 10A. For example, if it is the case where 
piezo-electricity / electrostriction device 10A is used as a displacement element, the shield of an optical 
shutter etc. will be attached, and if it is especially used for positioning and the ringing inhibition 
mechanism of the magnetic head of a hard disk drive, the member which needs positioning of the 
suspension which has the slider which has the magnetic head and the magnetic head, and a slider will be 
attached. 

[0103] A fixed part 22 is a portion which supports moving part 20 in sheet metal section 16a and 16b list 
as mentioned above, for example, when using for positioning of the magnetic head of said hard disk 
drive, the whole piezo-electricity / electrostriction device 10A are fixed to a fixed plate or a suspension 
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etc. which was attached in VCM (voice coil motor) and attached in the carriage arm and this carriage 
arm by carrying out support immobilization of the fixed part 22. Moreover, as shown in drawing 1 , the 
terminals 32 and 34 for driving piezo-electricity / electrostriction elements 24a and 24b and other 
members may be arranged at this fixed part 22. 

[0104] Although it is not limited as a material which constitutes moving part 20 and a fixed part 22 
especially as long as it has rigidity, the ceramics which can apply the ceramic green sheet laminated 
layers method mentioned later can be used suitably. Although the material which specifically used as the 
principal component such mixture besides being the material which uses zirconias including stabilized 
zirconia and partially stabilized zirconia, an alumina, a magnesia, silicon nitride, alumimium nitride, and 
titanium oxide as a principal component is mentioned, the material with which a mechanical strength 
and toughness use a zirconia, especially stabilized zirconia as a principal component in a high point, and 
the material which uses partially stabilized zirconia as a principal component are desirable. Moreover, in 
a metallic material, although it is not limited as long as it has rigidity, stainless steel, nickel, brass, 
cupronickel, bronze, etc. are mentioned. 

[0105] That by which partial stabilization was carried out as follows in partially stabilized zirconia in the 
stabilization list at said stabilized zirconia list is desirable, namely, as a compound which carries out 
partial stabilization, a zirconia in a stabilization list Although a zirconia will be stabilized partially or 
completely by there being yttrium oxide, ytterbium oxide, cerium oxide, a calcium oxide, and a 
magnesium oxide, and making one of compounds [ them ] add and contain at least The stabilization of a 
zirconia made into the purpose is possible also by adding the stabilization not only combining addition 
of one kind of compound but combining these compounds. 

[0106] In addition, as an addition of each compound, if it is in the case of yttrium oxide or ytterbium 
oxide 1-30-mol % — preferably, if it is in the case of 1.5-10-mol % and cerium oxide 6-50-mol % — 
preferably, if it is in the case of 8-20-mol % and a calcium oxide, or a magnesium oxide Although it is 
desirable % and to 5-40-mol consider as 5-20-mol % preferably, also especially in it, it is desirable to 
use yttrium oxide as a stabilizing agent, and it is desirable % and to 1.5-10-mol consider as 2-4-mol % 
still more preferably in that case. Moreover, although it is possible to add an alumina, a silica, a 
transition-metals oxide, etc. in 0.05 - 20wt% as additives, such as sintering acid, when adopting the 
baking unification by the film forming method as the formation technique of piezo-electricity / 
electrostriction elements 24a and 24b, it is also desirable to add an alumina, a magnesia, a transition- 
metals oxide, etc. as an additive. 

[0107] In addition, it is desirable to set preferably 0.05-3 micrometers of average crystal particle 
diameter of a zirconia to 0.05-1 micrometer so that a mechanical strength and the stable crystal phase 
may be obtained. Moreover, although the same ceramics as a fixed part 22 can be used for moving-part 
20 list about the sheet metal sections 16a and 16b as mentioned above, constituting preferably using the 
same material substantially is advantageous when aiming at reduction of the reliability for a joint, the 
reinforcement of piezo-electricity / electrostriction device 10A, and the complicatedness of manufacture. 

[0108] The sheet metal sections 16a and 16b are portions driven with the displacement of piezo- 
electricity / electrostriction elements 24a and 24b, as mentioned above, telescopic motion of the piezo- 
electricity / electrostriction elements 24a and 24b which the sheet metal sections 16a and 16b are the 
members of the shape of sheet metal which has flexibility, and were arranged in the surface — 
displacement — crookedness — it amplifies as displacement and has the function transmitted to moving 
part 20. Therefore, if the configuration and the quality of the material of the sheet metal sections 16a and 
1 6b have flexibility and have the mechanical strength of the degree which is not damaged by flexion 
deformity, it is sufficient for them, and they can be suitably chosen in consideration of the responsibility 
of moving part 20, and operability. 

[0109] As for thickness d of the sheet metal sections 16a and 16b, it is desirable to be referred to as 2 
micrometers - about 100 micrometers, and, as for the thickness which doubled the sheet metal sections 
16a and 16b, and the piezo-electricity / electrostriction elements 24a and 24b, it is desirable to be 
referred to as 7 micrometers - 500 micrometers. As for the thickness of 0.1-50 micrometers, and the 
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piezoelectricity / electrostriction layer 26, it is [ the thickness of electrodes 28 and 30 ] desirable to be 
referred to as 3-300 micrometers. Moreover, as width of face b of the sheet metal sections 16a and 16b, 
50 micrometers - 2000 micrometers are suitable. 

[0110] On the other hand, if the configuration and the quality of the material of the sheet metal sections 
16a and 16b have flexibility and have the mechanical strength of the degree which is not damaged by 
flexion deformity, it is sufficient for them, and a metal is adopted preferably. In this case, as above- 
mentioned, to have flexibility and what is necessary is just the metallic material of 100 or more GPas of 
Young's modulus at the metallic material and concrete target which can be deformed by flexion. 
[0111] Preferably, as an iron system material, it is desirable to constitute from stainless steel of the 
martensitic stainless steel of the ferritic stainless steel of the austenitic stainless steel of SUS301, 
SUS304, AISI653, and SUH660 grade, SUS430, and 434 grades, SUS410, and SUS630 grade, SUS631, 
and AISI632 grade, such as semi austenite, maraging stainless steel, and various spring steel steel 
materials. Moreover, as a non-iron system material, it is desirable to constitute from superelastic 
titanium alloys including a titanium-nickel alloy, brass, cupronickel, aluminum, a tungsten, 
molybdenum, beryllium copper, phosphor bronze, nickel, a ferronickel alloy, titanium, etc. 
[0112] As the sheet metal sections 16a and 16b, like moving part 20 or a fixed part 22, when using the 
ceramics, a zirconia is suitable. Even if the material which uses stabilized zirconia as a principal 
component especially, and the material which uses partially stabilized zirconia as a principal component 
are thin meat, it is most suitably used from that a mechanical strength is large, that toughness is high, 
and reactivity with piezo-electricity / electrostriction layer 26, or electrode material being small. 
[01 13] Although piezo-electricity / electrostriction elements 24a and 24b have the electrodes 28 and 30 
of the pair for applying electric field to piezo-electricity / electrostriction layer 26, and this the piezo- 
electricity / electrostriction layer 26 at least and piezo-electricity / electrostriction elements, such as a 
uni-morph mold and a bimorph mold, can be used for them It excels in the stability of the amount of 
displacement to generate, and since it is advantageous to lightweight-izing, the direction of the uni- 
morph mold combined with the sheet metal sections 16a and 16b is suitable for such piezo-electricity / 
electrostriction device 10A. 

[01 14] For example, as shown in drawing 1 , the piezo-electricity / electrostriction element by which the 
laminating of one electrode 28, the piezo-electricity / electrostriction layer 26, and the electrode 30 of 
another side was carried out to the shape of a layer can be used suitably, and also as shown in drawing 5 
- drawing 9 , you may make it a multistage configuration. In this case, the location gap of the film 
(electrode layer) which constitutes electrodes 28 and 30, i.e., a location gap of the direction of a field in 
the perpendicular plane of projection in every other [ 28 ], for example, an electrode, layer, is 50 
micrometers or less. As for this, the same is said of an electrode 30. 

[0115] As said piezo-electricity / electrostriction elements 24a and 24b are shown in drawing 1 , 
although it is desirable, in that the direction formed in the external surface side of piezo-electricity / 
electrostriction device 10A can make the sheet metal sections 16a and 16b drive more greatly According 
to a use gestalt etc., you may form in the inside side of piezo-electricity / electrostriction device 10A, 
i.e., the internal surface of a pore 12, and may form in the both sides by the side of the external surface 
of piezo-electricity / electrostriction device 10A, and an inside. 

[0116] Although electrostrictive ceramics is suitably used for piezo-electricity / electrostriction layer 26, 
it is also possible to use the electrostriction ceramics, the ferroelectric ceramics, or the antiferroelectric 
crystal ceramics. However, since linearity with the amount of displacement of moving part 20, driver 
voltage, or output voltage is made important when using this piezo-electricity / electrostriction device 
10A for positioning of the magnetic head of a hard disk drive etc., it is desirable to use the small 
material of distortion hysteresis, and it is desirable that a coercive electric field uses a material lOkV 
[/mm ] or less. 

[0117] The ceramics which is independent or contains lead zirconate, lead titanate, magnesium niobic 
acid lead, nickel niobic acid lead, zinc niobic acid lead, manganese niobic acid lead, antimony stannic- 
acid lead, a manganese lead wolframate, cobalt niobic acid lead, barium titanate, a titanic-acid sodium 
bismuth, niobic acid potassium sodium, a tantalic acid strontium bismuth, etc. as mixture as a concrete 
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material is mentioned. 

[01 18] When it has a high electromechanical coupling coefficient and a high piezoelectric constant, the 
sheet metal sections 16a and 16b are used as the ceramics and it really calcinates piezo-electricity / 
electrostriction layer 26 especially, reactivity with the sheet metal sections 16a and 16b (ceramics) is 
small, and the material which uses lead zirconate, lead titanate, and magnesium niobic acid lead as a 
principal component, or the material which uses a titanic-acid sodium bismuth as a principal component 
is suitably used in the point that the thing of the stable presentation is obtained. 

[01 19] Furthermore, the ceramics which is independent or mixed the compound which contains in said 
material oxides, such as a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, niobium, 
zinc, nickel, manganese, a cerium, cadmium, chromium, cobalt, antimony, iron, an yttrium, a tantalum, a 
lithium, a bismuth, and tin, or at least one component which finally serves as an oxide may be use. 
[0120] For example, an advantage, like adjustment of a coercive electric field and a piezo-electric 
property is attained can be acquired by making the lead zirconate, lead titanate, and magnesium niobic 
acid lead which are a principal component contain a lanthanum and strontium. 
[0121] In addition, as for addition of materials which are easy to vitrify, such as a silica, avoiding is 
desirable. It is because materials, such as a silica, tend to react with piezo-electricity / electrostriction 
material at the time of heat treatment of piezo-electricity / electrostriction layer, the presentation is 
fluctuated and a piezo-electric property is degraded. 

[0122] On the other hand, the electrodes 28 and 30 of the pair of piezo-electricity / electrostriction 
elements 24a and 24b Are a solid-state at a room temperature and it is desirable to consist of metals 
excellent in conductivity. For example, aluminum, titanium, chromium, iron, cobalt, nickel, copper, 
Zinc, niobium, molybdenum, a ruthenium, palladium, a rhodium, silver, Metal simple substances, such 
as tin, a tantalum, a tungsten, iridium, platinum, gold, and lead, or these alloys are used, and the cermet 
material which made these distribute the ceramics of the same material as piezo-electricity / 
electrostriction layer 26 or a different material further may be used. 

[0123] It opts for the material selection of the electrodes 28 and 30 in piezo-electricity / electrostriction 
elements 24a and 24b depending on the formation method of piezo-electricity / electrostriction layer 26. 
For example, when forming piezo-electricity / electrostriction layer 26 by baking on one [ this ] 
electrode 28 after forming one electrode 28 on sheet metal section 16a and 16b Although it is necessary 
to use refractory metals, such as platinum which does not change in the burning temperature of piezo- 
electricity / electrostriction layer 26, palladium, a platinum-palladium alloy, and a silver-palladium 
alloy, for one electrode 28 Since the electrode 30 of another side in the case of being located in the , 
outermost layer formed on this piezo-electricity / electrostriction layer 26 after forming piezo- 
electricity / electrostriction layer 26 can perform electrode formation at low temperature, low melting 
point metals, such as aluminum, gold, and silver, can be used for it. 

[0124] When said laminating mold piezo-electricity / electrostriction element 24 are stuck with 
adhesives 202 to the sheet metal sections 16a and 16b, after the laminating of piezo-electricity / 
electrostriction layer 26, and the electrodes 28 and 30 (electrode layer) is carried out to a multilayer and 
made one, being calcinated by package is desirable and the electrodes 28 and 30 in that case use 
refractory' metals, such as platinum, palladium, and those alloys. Moreover, as for electrodes 28 and 30, 
it is desirable to consider as a refractory metal, piezo-electricity / electrostriction material, or the cermet 
that is mixture with other ceramics. 

[0125] Moreover, as for the thickness of electrodes 28 and 30, it is desirable to use materials, such as the 
organic metal paste with which a precise and thinner film is obtained after baking, for example, a golden 
resinate paste, a platinum resinate paste, and a silver resinate paste, for the electrode in which the factor 
which reduces the displacement of piezo-electricity / electrostriction elements 24a and 24b not a little is 
formed after baking of a sake, especially the piezo-electricity / electrostriction layer 26. 
[0126] Next, some manufacture methods of of the piezo-electricity / electrostriction device 10A 
concerning the gestalt of the 1st operation are explained, referring to drawing 16 A - drawing 23 . 
[0127] The piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st operation 
make metal the sheet metal sections 16a and 16b, and is using the component of moving part 20 and a 
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fixed part 22 as the ceramics. Therefore, remove piezo-electricity / electrostriction elements 24a and 24b 
in sheet metal section 16a and 16b list as a component of piezo-electricity / electrostriction device 10A. 
It is desirable to manufacture using a ceramic green sheet laminated layers method about a fixed part 22 
and moving part 20, and it is desirable to manufacture on the other hand using the film formation 
technique, such as a thin film and a thick film, about each terminals 32 and 34 including piezo- 
electricity / electrostriction elements 24a and 24b. 

[0128] And fixing of moving part 20 and the sheet metal sections 16a and 16b to the side of a fixed part 
22 has desirable fixing by adhesives 200, and is [ fixing of the piezo-electricity / electrostriction 
elements 24a and 24b to sheet metal section 16a and 16b top ] desirable. [ of fixing by adhesives 202 ] 
[0129] According to the ceramic green sheet laminated layers method which can fabricate the moving 
part 20 and the fixed part 22 of piezo-electricity / electrostriction device 10A in one, since the change of 
state of the joint of each part material with time hardly arises, the reliability like a joint is a high and 
method advantageous to rigid reservation. 

[0130] In the piezo-electricity / electrostriction device 10A concerning the gestalt of this 1st operation, 
since the boundary portion of the sheet metal sections 16a and 16b and moving part 20 serves as the 
supporting point of a displacement manifestation at the boundary partial list of the sheet metal sections 
16a and 16b and a fixed part 22, the reliability of these boundary portion is the important point which 
influences the property of piezo-electricity / electrostriction device 10A. 

[0131] since [ moreover, ] the manufacture method shown below is excellent in productivity or a 
moldability — the piezo-electricity / electrostriction device of a predetermined configuration — a short 
time — and it can obtain with sufficient repeatability. 

[0132] Hereafter, the 1st manufacture method of of the piezo-electricity / electrostriction device 10A 
which starts the gestalt of the 1st operation concretely is explained. Here, the definition is carried out. 
The layered product obtained by carrying out the laminating of the ceramic green sheet is defined as the 
ceramic green layered product 158 (for example, refer to drawing 16 B). What calcinated this ceramic 
green layered product 158, and was unified is defined as the ceramic layered product 160 (for example, 
refer to drawing 17 A). What stuck the ceramic layered product 160 and the metal plate is defined as the 
hybrid layered product 162 (refer to drawing 18 ). The thing which excises an unnecessary portion from 
this hybrid layered product 162 and by which the fixed part 22 was united with moving part 20, sheet 
metal section 16a, and 16b list is defined as base 14D (refer to drawing 19 ). 

[0133] Moreover, in this 1st manufacture method, finally the hybrid layered product 162 is cut per chip, 
and although much piezo-electricity / electrostriction device 10A are taken and carried out, in order to 
simplify explanation, it explains by making one-piece picking of piezo-electricity / electrostriction 
device 10A into a subject. 

[0134] First, addition mixing of a binder, a solvent, a dispersant, the plasticizer, etc. is carried out at 
ceramic powder, such as a zirconia, a slurry is produced, and the ceramic green sheet which has 
predetermined thickness for this by methods, such as the reverse roll coater method and a doctor blade 
method, after degassing processing is produced. 

[0135] Next, a ceramic green sheet is processed into various configurations like drawing 16 A by 
methods using metal mold, such as blanking processing and laser beam machining. On the ceramic 
green sheet for base formation of two or more sheets, and a concrete target The ceramic green sheets 
50A-50D of two or more sheets (for example, four sheets) with which the window part 54 which forms a 
pore 12 behind at least was formed, The window part 100 for forming the window part 54 which forms a 
pore 12 behind, and the moving part 20 which has the end faces 36a and 36b which counter mutually 
prepares the ceramic green sheet 102 by which continuation formation was carried out. 
[0136] then, it is shown in drawing 16 B - as - ceramic green sheet 50A- the laminating and sticking by 
pressure of 50D and 102 are done, and it considers as the ceramic green layered product 158. In this 
laminating, the ceramic green sheet 102 is located in the center, and carries out a laminating. Then, the 
ceramic green layered product 158 is calcinated, and as shown in drawing 17 A, the ceramic layered 
product 160 is obtained. At this time, it becomes the form where the pore 130 by window parts 54 and 
100 was formed at the ceramic layered product 160. 
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[0137] Next, as shown in drawing 17 B, the piezo-electricity / electrostriction elements 24a and 24b 
which were constituted as another object are pasted up on the surface of the metal plates 152A and 152B 
which serve as the sheet metal section, respectively with the epoxy system adhesives 202. 
[0138] Next, as a pore 130 is closed, these metal plates 152A and 152B are pasted up on the ceramic 
layered product 160 with the adhesives 200 of an epoxy system, and it considers as the hybrid layered 
product 162 (refer to drawing 18 ) so that the ceramic layered product 160 may be put with metal plates 
152Aand 152B. 

[0139] Next, as shown in drawing 18 , the flank and point of the hybrid layered product 162 are excised 
by cutting along with cutting plane lines CI, C2, and C5 among the hybrid layered products 162 in 
which piezo-electricity / electrostriction elements 24a and 24b were formed. By this excision, as shown 
in drawing 19 , the piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation in which piezo-electricity / electrostriction elements 24a and 24b were formed in the sheet 
metal sections 16a and 16b which consisted of metal plates among base 14D, and the moving part 20 
which has the end faces 36a and 36b which counter mutually was formed are obtained. 
[0140] The window part 100 for forming the moving part 20 which has the end faces 36a and 36b which 
counter as mutually on the other hand as the ceramic green sheets 50A-50D of two or more sheets (for 
example, four sheets) with which the window part 54 in which the 2nd manufacture method forms a 
pore 12 behind at least as first shown in drawing 20 A was formed, and the window part 54 which forms 
a pore 12 in behind prepares the ceramic green sheet 102 by which continuation formation was carried 
out. 

[0141] then, it is shown in drawing 20 B — as — ceramic green sheet 5 OA- the laminating and sticking by 
pressure of 50D and 102 are done, and it considers as the ceramic green layered product 158. Then, the 
ceramic green layered product 158 is calcinated, and as shown in drawing 21 A, the ceramic layered 
product 160 is obtained. At this time, it becomes the form where the pore 130 by window parts 54 and 
100 was formed at the ceramic layered product 160. 

[0142] Next, as shown in drawing 21 B, as a pore 130 is closed, these metal plates 152 A and 152B are 
pasted up on the ceramic layered product 160 with the adhesives 200 of an epoxy system, and it 
considers as the hybrid layered product 162 so that the ceramic layered product 160 may be put with 
metal plates 152 A and 152B. In case piezo-electricity / electrostriction elements 24a and 24b are stuck 
on the surface of the pasted-up metal plates 152 A and 152B at this time, as shown in drawing 21 A, a 
pore 130 is filled up with a filler 164 if needed, so that sufficient adhesion pressure may be put. 
[0143] Since it is finally necessary to remove a filler 164, it is easy to dissolve in a solvent etc., and it is 
desirable that it is a hard material, for example, organic resin, a wax, a low, etc. are mentioned. 
Moreover, the material which mixed ceramic powder as a filler is also employable as organic resin, such 
as an acrylic. 

[0144] Next, as shown in drawing 21 B, the piezo-electricity / electrostriction elements 24a and 24b 
which were formed in the surface of the metal plates 152 A and 152B in the hybrid layered product 162 
as another object are pasted up with the adhesives 202 of an epoxy system. The piezo-electricity / 
electrostriction elements 24a and 24b of another object can be formed with for example, a ceramic green 
sheet laminated layers method and a printing multilayer method. 

[0145] Next, as shown in drawing 22 , the flank and point of the hybrid layered product 162 are excised 
by cutting along with cutting plane lines CI , C2, and C5 among the hybrid layered products 162 in 
which piezo-electricity / electrostriction elements 24a and 24b were formed. By this excision, as shown 
in drawing 23 , the piezo-electricity / electrostriction device 10A concerning the gestalt of the 1st 
operation in which piezo-electricity / electrostriction elements 24a and 24b were formed in the sheet 
metal sections 16a and 16b which consisted of metal plates among base 14D, and the moving part 20 
which has the end faces 36a and 36b which counter mutually was formed are obtained. 
[0146] Moreover, what is necessary is to form the part equivalent to the ceramic layered product 160 in 
drawing 17 A by casting, in using all the base sections as a metal, and also to form a bulk-like member 
by the method of a grinding process, a wire electron discharge method, metal mold blanking processing, 
and chemical etching, or to carry out the laminating of the sheet metal-like metal, and just to form by the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/3 1/2003 



Page 19 of 29 



cladding method. 

[0147] Next, it explains, referring to drawing 24 - drawing 52 about the piezo-electricity / 
electrostriction device 10B concerning the gestalt of the 2nd operation. 

[0148] As shown in drawing 24 , the piezo-electricity / electrostriction device 10B concerning the gestalt 
of this 2nd operation possess the sheet metal sections 16a and 16b of the pair which carries out phase 
opposite, and the fixed part 22 which supports these sheet metal sections 16a and 16b, and among the 
sheet metal sections 16a and 16b of said pair, laminating mold piezo-electricity / electrostriction element 
24 is arranged by one sheet metal section 16a, and it is constituted. In addition, since laminating mold 
piezo-electricity / electrostriction element 24 has complicated structure, drawing 24 and drawing 25 are 
simplified and shown, and the detailed enlarged view has been shown in drawing 26 - drawing 29 . 
[0149] Between each back end section of the sheet metal sections 16a and 16b of a pair, a fixed part 22 
fixes with adhesives 200, and each point of the sheet metal sections 16a and 16b of a pair serves as an 
open end. 

[0150] Between each point in the sheet metal sections 16a and 16b of a pair, as shown in drawing 25 , 
moving part 20, or an above-mentioned various member and above-mentioned various components fix 
through adhesives 200. The example of drawing 25 shows the example which fixed the moving part 20 
which consisted of same members as a fixed part 22 between each point in the sheet metal sections 16a 
and 16b of a pair through adhesives 200. 

[0151] The sheet metal sections 16a and 16b of a pair consist of metals, respectively, and are constituted 
by a fixed part 22 and moving part 20 using the ceramics or a metal. More nearly especially than the 
thickness of sheet metal section 1 6b of another side, in the example of drawing 24 or drawing 25 , 
laminating mold piezo-electricity / electrostriction element 24 is formed for while among the sheet metal 
sections 16a and 16b of a pair, and let thickness of sheet metal section 16a be size. 
[0152] Moreover, laminating mold piezo-electricity / electrostriction element 24 is stuck to sheet metal 
section 16a with the adhesives 202, such as organic resin, glass, low attachment, soldering, and eutectic 
bonding. That is, when said laminating mold piezo-electricity / electrostriction element 24 fix through 
adhesives 202 to metal sheet metal section 16a, the actuator section 204 which is the driving source of 
piezo-electricity / electrostriction device 10B will be constituted. 

[0153] And the point (portion in which moving part 20 was attached) in sheet metal section 16a (the 
example of drawing 25 16a and 16b) displaces this piezo-electricity / electrostriction device 10B by the 
drive of the actuator section 204. Or the displacement of the point in sheet metal section 16a will be 
electrically detected through the actuator section (it is the DORANSUDEYUSA section when using it as 
a sensor) 204. In this case, it will be used as a sensor. 

[0154] As shown in drawing 26 , the electrodes 28 and 30 of a pair are made into multilayer structure at 
piezo-electricity / electrostriction layer 26 list, respectively, the laminating of one electrode 28 and the 
electrode 30 of another side is carried out by turns, respectively, and, as for laminating mold piezo- 
electricity / electrostriction element 24, the portion to which one [ these ] electrode 28 and the electrode 
30 of another side lap on both sides of piezo-electricity / electrostriction layer 26 in between is 
considered as the multistage configuration. 

[0155] In drawing 26 , the electrodes 28 and 30 of a pair are made into multilayer structure at piezo- 
electricity / electrostriction layer 26 list, respectively, the laminating of one electrode 28 and the 
electrode 30 of another side is alternately carried out, respectively so that it may become cross-section 
**** ctenidium-like, and the portion to which one [ these ] electrode 28 and the electrode 30 of another 
side lap on both sides of piezo-electricity / electrostriction layer 26 in between is considered as the 
multistage configuration. 

[0156] In detail, said laminating mold piezo-electricity / electrostriction element 24 present a rectangular 
parallelepiped configuration mostly, and consists of two or more piezo-electricity / electrostriction layer 
26, and electrode layers 28 and 30. And the electrode layers 28 and 30 which touch the vertical side of 
each piezo-electricity / electrostriction layer 26 are alternately drawn by the opposite end faces 208 and 
209, respectively. The end-face electrodes 28c and 30c which connect electrically each electrode layers 
28 and 30 drawn by the alternate opposite end faces 208 and 209 concerned It is prepared in the surface 
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of the piezo-electricity / electrostriction layer 26 of the outermost layer, and connects with the terminal 
areas 28b and 30b which only the predetermined distance Dk leaves and by which it has been arranged 
electrically. 

[0157] As for the predetermined distance Dk between said terminal area 28b and 30b, it is desirable that 
it is 20 micrometers or more. Moreover, you may make it change the quality of the material of electrode 
layers 28 and 30 and the quality of the material of the end-face electrodes 28c and 30c which touch the 
vertical side of piezo-electricity / electrostriction layer 26. Moreover, you may make it connect 
electrically one [ at least ] terminal area (the example of drawing 26 terminal area 28b), this terminal 
area 28b, and corresponding end-face electrode 28c by 28d (outside-surface electrode) of electrode 
layers of a thin film thinner than these terminal area 28b and end-face electrode 28c. 
[0158] Moreover, 28d of electrode layers of the surface formed after baking of piezo-electricity / 
electrostriction layer 26, the end-face electrodes 28c and 30c, and terminal areas 28b and 30b are good 
also as a heat-resistant low thing thinner than the electrode layers 28 and 30 which are formed before 
baking of piezo-electricity / electrostriction layer 26, or are calcinated by coincidence and. 
[0159] This drawing 26 shows the example which made piezo-electricity / electrostriction layer 26 5 
layer structures, formed one electrode 28 in the shape of a ctenidium so that it might be located in the 
upper surface of the 1st layer, the upper surface of the 3rd layer, and the upper surface of the 5th layer, 
and formed the electrode 30 of another side in the shape of a ctenidium so that it might be located in the 
upper surface of a two-layer eye, and the upper surface of the 4th layer. 
[0160] Moreover, drawing 28 shows the example which similarly made piezo-electricity / 
electrostriction layer 26 5 layer structures, formed one electrode 28 in the shape of a ctenidium so that it 
might be located in the upper surface of the 1st layer, the upper surface of the 3rd layer, and the upper 
surface of the 5th layer, and formed the electrode 30 of another side in the shape of a ctenidium so that it 
might be located in the inferior surface of tongue of the 1st layer, the upper surface of a two-layer eye, 
and the upper surface of the 4th layer. 

[0161] Since the increment in the number of terminals can be controlled in one electrode 28 list by 
carrying out the bond communalization of the electrode 30 comrades of another side, respectively in 
these configurations, enlargement of the size by having used laminating mold piezo-electricity / 
electrostriction element 24 can be suppressed. 

[0162] Thus, while the driving force of the actuator section 204 increases and has and about is planned 
very much by using laminating mold piezo-electricity / electrostriction element 24, high resonance 
frequency-ization is attained and improvement in the speed of displacement actuation can attain easily 
because the rigidity of the piezo-electricity / the electrostriction device 10B itself increases. 
[0163] In addition, what is necessary is just to decide a number of stages etc. suitably according to a use 
and a busy condition, in carrying out in order for power consumption to also increase in connection with 
it although increase of the driving force of the actuator section 204 is achieved if a number of stages is 
made [ many ]. moreover, in the piezo-electricity / electrostriction device 10B concerning the gestalt of 
this 2nd operation Even if it raises the driving force of the actuator section 204 by using laminating 
piezo-electricity / electrostriction element 24, fundamentally the width of face (distance of Y shaft 
orientations) b of the sheet metal sections 16a and 16b Since it is eternal, For example, when applying to 
actuators, such as positioning of the magnetic head for hard disks used in a very narrow gap, and ringing 
control, it becomes a very desirable device. 

[0164] It is related with the formation location of the laminating mold piezo-electricity / electrostriction 
element 24 to sheet metal section 16a here. The location where the apical surface 208 of the multilayer 
object which constitutes said laminating mold piezo-electricity / electrostriction element 24 does not 
contain a fixed part 22 at least superficially (in the example of drawing 25 ) In the location included in 
the hole formed between moving part 20 and a fixed part 22 The back end side 209 of the multilayer 
object which constitutes said laminating mold piezo-electricity / electrostriction element 24 It is the 
location which contains a fixed part 22 at least superficially, and edge 28a of an electrode 28 is a 
location which contains a fixed part 22 at least superficially. As for edge 30a of an electrode 30, it is 
desirable to be formed in the location (location included in the hole similarly formed between moving 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 1 2/3 1/2003 



Page 21 of 29 



part 20 and a fixed part 22 in the example of drawing 25 ) which does not contain a fixed part 22 
superficially. 

[01 65] In addition, impression of the voltage to the electrodes 28 and 30 of a pair is performed throu gh 
the edge (terminal areas 28b and 30b) of each electrodes 28 and 30 formed on layer [ 5th ] piezo- 
electricity / the electrostriction layer 26. Each terminal areas 28b and 30b are estranged and formed in 
the degree which can be insulated electrically. 

[01 66] The predetermined gap Dk of terminal areas 28b and 30b has desirable 20 micrometers or more, 
and when the thickness of terminal areas 28b and 30b is 1 micrometer - 30 micrometers, its 50 
micrometers or more are still more desirable. Moreover, even if terminal areas 28b and 30b are the 
quality of the materials which are different even if it is the same quality of the material as internal 
electrodes 28 and 30. they are not cared about. For example, what is necessary is to consider as the same 
quality of the material, and just to consider as the different quality of the material in another baking.' 
when carrying out coincidence baking with piezo-electricity / electrostriction layer 26. 
[Qj 67] As for the end-face electrodes 28c and 30c. it is desirable for grinding, polishing, etc. to make 
after bak in g of piezo-electricity / electrostriction layer 26 and these end faces an internal electrode 28 
and 30 lists, and to connect an internal electrode and an end-face electrode electrically. The quality of 
the material of the end-face electrodes 28c and 30c may be the same as internal electrodes 28 and 30. 
and you may differ. For example, to a platinum paste and 28d of outside-surface electrodes, although it 
is desirable to internal electrodes 28 and 30 to use a golden paste for terminal areas 28b and 30b. the 
almost same configuration as the piezo-electricity / electrostriction device 10A concerning the gestalt of 
the 1st operation mentioned above can also be taken in golden resinate and end-face electrode 28c and 
30c list at them. 

[0j68] In this case, immobilization of piezo-electricitv / electrostriction device 10B can be separately 
performed using a field other than the field where terminal areas 28b and 30b have been arranged, 
respectively, and high reliability can be acquired as a result to the both sides of immobilization of piezo- 
electricity / electrostriction device 10B. and the electrical installation between a circuit, terminal area 
28b. and 30b. In this configuration, electrical installation of terminal areas 28b and 30b and a circuit is 
performed by a flexible printed circuit, a flexible flat cable, wirebonding, etc. 

[0169] Thus, it sets to the piezo-electricity / electrostriction device 1 0B concerning the gestalt of the 2nd 
operation. Since laminating mold piezo-electricity / electrostriction element 24 is made to fix through 
adhesives 202 and he is trying to constitute the actuator section 204 on metal sheet metal section 16a, 
Even if it does not extend the area on the plane of laminating mold piezo-electricity / electrostriction 
element 24, displacement of the sheet metal section 16a (and 16b) can be carried out greatly, and 
moreover, since sheet metal section 16a (and 16b) is metal, it excels in reinforcement or toughness and 
can respond also to rapid displacement actuation. 

[0170] That is, with the gestalt of this 2nd operation, it can fully respond also in fluctuation and the 
severe busy condition of an operating environment. While being able to excel in shock resistance, being 
able to aim at reinforcement of piezo-electricity / electrostriction device 10B, and improvement in 
handling nature and being able to carry out displacement of the sheet metal section 16a (and 16b) greatly 
by the low battery relatively moreover the rigidity of sheet metal section 16a (and 16b) — high — 
moreover, the thickness of the actuator section 204 - thick — since rigidity is high — the displacement of 
sheet metal section 16a (and 16b) - improvement in the speed (raise in resonance frequency) of 
operation can be made to attain 

[0171] Usually, in the actuator section 204 which combined sheet metal section 16a, and the laminating 
mold piezo-electricity / electrostriction element 24 which carries out distortion deformation, it is 
required to raise the rigidity of the actuator section 204 for driving this at a high speed, and it is required 
for obtaining big displacement to lower the rigidity of the actuator section 204. 

[0172] However, it sets to the piezo-electricity / electrostriction device 10B concerning the gestalt of this 
2nd operation. Make the sheet metal sections 16a and 16b which constitute the actuator section 204 
counter, and it considers as the sheet metal sections 16a and 16b of a pair. Between each back end 
section of the sheet metal sections 16a and 16b of this pair, fix a fixed part 22 with adhesives 200, make 
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laminating mold piezo-electricity / electrostriction element 24 into a multilevel structure, and the 
location of the laminating mold piezo-electricity / the electrostriction element 24 concerned and the 
quality of the material of a configuration member, and magnitude are chosen suitably. It becomes 
possible, since piezo-electricity / electrostriction device 10B was constituted to reconcile the above 
opposite properties. The minimum resonance frequency of the structure in case the body of comparable 
magnitude intervenes substantially with a fixed part 22 between the open ends of the sheet metal 
sections 16a and 16b of said pair is 20kHz or more. The amount of relative displacements of said body 
and fixed part 22 becomes possible [ being referred to as 0.5 micrometers or more by ontic applied- 
voltage 30V on 1/4 or less frequency of said resonance frequency ]. 

£0rn] Conse quently- while being able to carry out d is placement of the sheet metal sections 16a a nd 16b 
of a pair greatly, improvement in the speed (raise in resonance frequency) of displacement a ctuation of 
piezo-electricitv / electrostriction device 10B. especially the sheet metal sections 16a and 1 6b of a pair 
can be made to attain. 

[0174] Moreover, in the piezo-electricity / electrostriction device 10B concerning the gestalt oi this 2nd 
operation, in order for the minute displacement of laminating mold piezo-electricity / electrostriction 
element 24 to be amplified by big displacement actuation using bending of the sheet metal sections 16a 
and 16b and to transmit to moving part 20, moving part 20 becomes possible [ carrying out displacement 
greatly to the major axis m of piezo-electricity / electrostriction device 10B (referring to drawing 14 ) ]. 
[0175] Moreover, in the piezo-electricity / electrostriction device 10B concerning the gestalt of this 2nd 
operation, since the piezo-electricity / electrostriction material which be a brittle and comparatively 
heavy material do not need to constitute all portions, a mechanical strength be high, be excellent in 
handling nature, shock resistance, and moisture resistance, and have on actuation the advantage of be 
hard to be influence of a harmful vibration (for example, residual vibration and noise vibration at the 
time of a fast operation). 

[0176] Moreover, when attaching a various member and various components in this piezo-electncity / 
electrostriction device 10B since the point of the sheet metal sections 16a and 16b of a pair is used as the 
open end as shown in drawing 24 , the point of the sheet metal sections 16a and 16b of said pair can be 
used, and as a member and components are put, they can be attached by these points. In this case, the 
large clamp-face product of a member or components can be taken, and the attachment nature of 
components can be raised. And since the member attached and components become the form included in 
sheet metal section 16a of a pair, and 16b, magnitude of the direction of Y of piezo-electricity / 
electrostriction device after attaching a member and components can be made small, and it becomes 
advantageous in a miniaturization. 

[0177] Of course, as shown in drawing 25 , when moving part 20 is fixed between each point in the 
sheet metal sections 16a and 16b of a pair, a various member and various components will fix through 
adhesives to one principal plane of moving part 20. 

[0178] Moreover, it is the location where the apical surface 208 of the multilayer object which 
constitutes said laminating mold piezo-electricity / electrostriction element 24 does not contain a fixed 
part 22 at least superficially in the gestalt of this 2nd operation. It is the location which contains a fixed 
part 22 at least superficially, edge 28a of an electrode 28 is a location which contains a fixed part 22 at 
least superficially, and he is trying for the back end side 209 of said multilayer object to form edge 30a 
of an electrode 30 in the location which does not contain a fixed part 22 superficially. 
[0179] For example, although there is a possibility that displacement actuation of the sheet metal 
sections 16a and 16b of a pair may be restricted by laminating mold piezo-electricity / electrostriction 
element 24, and it may become impossible to obtain big displacement when each edge of the electrodes 
28 and 30 of a pair is formed in the location included in moving part 20 With the gestalt of this 2nd 
operation, since it is considering as above-mentioned physical relationship, un-arranging [ that 
displacement actuation of moving part 20 is restricted ] is avoided, and the amount of displacement of 
the sheet metal sections 16a and 16b of a pair can be enlarged. 

[0180] Next, the desirable example of a configuration of the piezo-electricity / electrostriction device 
10B concerning the gestalt of the 2nd operation is explained. About the desirable example of a 
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configuration, since it is almost the same as the piezo-electricity / electrostriction device 10A concerning 
the gestalt of the 1st operation mentioned above, only the desirable example of a configuration peculiar 
to the piezo-electricity / electrostriction device 10B concerning the gestalt of this 2nd operation is 
explained. 

[0181] First, it sets to the piezo-electricity / electrostriction device 10B concerning the gestalt ot this 2nd 
operation. When the configuration of this piezo-electricity / electrostriction device 10B forms not tabular 
[ like before ] but the moving part 20, Since moving part 20 and a fixed part 22 are presenting the 
configuration of a rectangular parallelepiped, the sheet metal sections 1 6a and 1 6b of a pair are formed 
so that the side of moving part 20 and a fixed part 22 may continue, and it has rectangular cyclic 
structure, rigidity of Y shaft orientations of piezo-electricity / electrostriction device 10B can be 
alternatively made high. 

[0182] That is, in this piezo-electricity / electrostriction device 10B, only actuation of the moving part 
20 within a plane (inside of XZ plane) can be generated alternatively, and the actuation within YZ side 
of the sheet metal sections 16a and 16b of a pair (the so-called actuation of the influence direction) can 
be controlled. m . 

[0183] As for the sheet metal sections 16a and 16b, it is desirable that it is a metal, and although a fixed 
part 22 and moving part 20 may be dissimilar materials, it is more desirable that it is a metal. Although 
the sheet metal sections 16a and 16b, a fixed part 22 and the sheet metal sections 16a and 16b, and 
moving part 20 may paste up with organic resin, low material, solder, etc., diffused junction or its 
integral construction made to weld is more desirable between metals. Furthermore, when the metal by 
which cold rolling processing was carried out is used, since many rearrangements exist, it is high 
intensity, and still more desirable. 

[0184] Moreover, with the gestalt of this 2nd operation, since laminating mold piezo-electncity / 
electrostriction element 24 was formed only in one sheet metal section 16a, as shown in drawing 30 , as 
compared with what formed piezo-electricity / electrostriction elements 24a and 24b in the sheet metal 
sections 16a and 16b of a pair, respectively (modification), it is cheaply producible. Furthermore, since 
sheet metal section 16a with large thickness in which laminating mold piezo-electricity / electrostriction 
element 24 was formed will displace directly and sheet metal section 16b with thin thickness in which 
this is interlocked with and laminating mold piezo-electricity / electrostriction element 24 is not formed 
will displace when it sees with the gestalt of this 2nd operation, where moving part 20 is fixed, 
displacement can be carried out more greatly. 

[0185] Moreover, although formation of the laminating mold piezo-electricity / electrostriction element 
24 to sheet metal section 16a can be realized by pasting up laminating mold piezo-electricity / 
electrostriction element 24 on sheet metal section 16a with organic resin, low material, solder, etc., when 
you may make it paste up at an elevated temperature, low material, solder, glass, etc. are desirable 
[ when making it paste up at low temperature, organic resin is desirable, and ]. However, since 
coefficient of thermal expansion generally differs in many cases, in order to make it not make 
laminating mold piezo-electricity / electrostriction element 24 produce the stress by the difference of 
coefficient of thermal expansion, the low thing of adhesion temperature is desirable [ sheet metal section 
16a, the laminating mold piezo-electricity / electrostriction element 24, and adhesives 202 ]. If it is 
organic resin, since it can paste up, it will be preferably adopted in general at the temperature of 1 80 
degrees C or less. Furthermore, it is desirable preferably to use the adhesives of a room-temperature- 
curing mold. Moreover, immobilization with the sheet metal sections 16a and 16b, and the piezo- 
electricity / electrostriction element 24 can reduce effectively distortion generated between dissimilar 
materials, if a fixed part 22 or moving part 20 is the structure of an open sand mold in coincidence 
immobilization after immobilization with a fixed part 22, moving part 20, and the sheet metal sections 
16a and 16b. 

[0186] In order to make it not exert thermal stress on laminating mold piezo-electricity / electrostriction 
element 24, organic resin performs adhesion with laminating mold piezo-electricity / electrostriction 
element 24, and sheet metal section 16a, and, as for immobilization of the sheet metal sections 16a and 
1 6b, a fixed part 22, or moving part 20, it is desirable to make it another production process. 
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[0187] Moreover, as shown in drawing 31 , when a part of laminating mold piezo-electricity / 
electrostriction element 24 are located in a fixed part 22, it sets. The minimum distance between the 
boundary portions of the boundary portion with moving part 20 and fixed part 22 in the sheet metal 
sections 16a and 16b of a pair La, When shortest distance is set to Lb among the distance from the 
boundary portion of moving part 20 and sheet metal section 16a to one in the electrodes 28 and 30 of the 
pair of laminating mold piezo-electricity / electrostriction element 24 of edge 28a or 30a, It is desirable 
that (1 -Lb/La) is 0.4 or more, and 0.5-0.8 are more desirable. The case of 0.4 or less cannot take large 
displacement. In the case of 0.5-0.8, coexistence of displacement and resonance frequency tends to 
attain, but the thing of the structure where laminating mold piezo-electricity / electrostriction element 24 
was formed only in one sheet metal section 16a in this case is more suitable. This is the same when a 
part of laminating mold piezo-electricity / electrostriction element 24 are located in moving part 20. 
[0188] As for the total thickness of laminating mold piezo-electricity / electrostriction element 24, it is 
desirable to be referred to as 40 micrometers or more. It is difficult to paste up laminating mold piezo- 
electricity / electrostriction element 24 on sheet metal section 16a as it is less than 40 micrometers. 
Moreover, said total thickness has desirable 180 micrometers or less. If 180 micrometers is exceeded, 
the miniaturization of piezo-electricity / electrostriction device 10B will become difficult. 
[0189] When using metals, such as low material and solder, as adhesives 202, as shown in drawing 28 or 
drawing 29 , as for the portion which touches sheet metal section 16a among laminating mold piezo- 
electricity / electrostriction element 24, it is desirable that an electrode layer exists in the lowest layer 
from wettability relation. Drawing 28 and drawing 29 show the condition of having arranged the 
electrode layer which constitutes the electrode 30 of another side. 

[0190] moreover, the laminating mold piezo-electricity / electrostriction element 24 shown in drawing 
26 or drawing 28 are shown in drawing 27 or drawing 29 , when pasting sheet metal section 16a through 
metal layers, such as low material and solder, ~ as ~ the inferior surface of tongue of laminating mold 
piezo-electricity / electrostriction element 24 - it is desirable to bevel the corner in which one [ at least ] 
electrode 28 exists inside. This is for preventing that the electrodes 28 and 30 of a pair short-circuit 
through metal layer and sheet metal section 16a. Drawing 27 shows the example which beveled two 
corners in which the electrodes 28 and 30 of a pair exist, and drawing 29 shows the example which 
beveled the corner in which one electrode 28 exists. 

[0191] As adhesives 200 for pasting up adhesives 202 and the sheet metal sections 16a and 16b for 
pasting up laminating mold piezo-electricity / electrostriction element 24 on sheet metal section 16a on 
fixed part 22 grade Instantaneous adhesives, such as epoxy, reactant 2 liquid type adhesives like an 
isocyanate system, and a cyanoacrylate system, Although hot melt adhesive, such as an ethylene- 
vinylacetate copolymer, etc. is sufficient, as adhesives 202 for pasting up laminating mold piezo- 
electricity / electrostriction element 24 on sheet metal section 16a especially, 80 or more things have a 
desirable degree of hardness at Shore D. 

[0192] Moreover, it is desirable to consider as the organic adhesives containing fillers, such as a metal 
and ceramics, as adhesives 202 on which the sheet metal sections 16a and 16b, and the laminating mold 
piezo-electricity / electrostriction element 24 (24a and 24b) are pasted up. In this case, as for the 
thickness of adhesives 202, it is desirable to make it the thickness of 100 micrometers or less. It is 
because the thickness of a substantial pitch becoming small and the degree of hardness of adhesives can 
be kept high by making a filler contain. 

[0193] As adhesives 200 and 202, inorganic adhesive besides above-mentioned organic adhesives may 
be used, and there are glass, cement, solder, low material, etc. as this inorganic adhesive. 
[0194] On the other hand, if the configuration and the quality of the material of the sheet metal sections 
16a and 16b have flexibility and have the mechanical strength of the degree which is not damaged by 
flexion deformity, it is sufficient for them, and a metal is adopted preferably. In this case, as above- 
mentioned, to have flexibility and what is necessary is just the metallic material of 100 or more GPas of 
Young's modulus at the metallic material and concrete target which can be deformed by flexion. 
[0195] Preferably, as an iron system material, it is desirable to constitute from stainless steel of the 
martensitic stainless steel of the ferritic stainless steel of the austenitic stainless steel of SUS301, 
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SUS304, AISI653, and SUH660 grade, SUS430, and 434 grades, SUS410, and SUS630 grade, SUS631, 
and AISI632 grade, such as semi austenite, maraging stainless steel, and various spring steel steel 
materials. Moreover, as a non-iron system material, it is desirable to constitute from superelastic 
titanium alloys including a titanium-nickel alloy, brass, cupronickel, aluminum, a tungsten, 
molybdenum, beryllium copper, phosphor bronze, nickel, a ferronickel alloy, titanium, etc. 
[0196] Next, some manufacture methods for producing the piezo-electricity / electrostriction device 10B 
concerning the gestalt of the 2nd operation are explained, referring to drawing 32 - drawing 40 . 
[0197] First, as shown in drawing 32 , the 3rd manufacture method drills the hole 252 of the shape of a 
1mm long and 8mm wide rectangle in the center section of the stainless plate 250 with a 10mm[ 1.6mm 
by ] x thickness of 0.9mm, and produces the base 258 which has the cyclic structure of the rectangle 
matched with supporters 254 and 256 for the both sides of this hole 252, respectively. 
[0198] Then, as shown in drawing 33 , the 1st stainless steel sheet metal 260 with a 10mm[ 1.6mm by ] 
x thickness of 0.05mm and the 2nd stainless steel sheet metal 262 (refer to drawing 35 ) with a 10mm 
[ 1 .6mm by ] x thickness of 0.02mm are prepared. 

[0199] Then, as shown in drawing 33 , adhesives 202 (for example, adhesives made of an epoxy resin) 
are formed in the portion in which laminating mold piezo-electricity / electrostriction element 24 is 
formed among the upper surfaces of the 1st stainless steel sheet metal 260 by screen-stencil. Then, as 
shown in drawing 34 , laminating mold piezo-electricity / electrostriction element 24 is pasted up on the 
1st stainless steel sheet metal 260 through adhesives 202. 

[0200] Then, as shown in drawing 35 , adhesives 200 (for example, adhesives made of an epoxy resin) 
are formed by screen-stencil on each supporter 254 of a base 258, and 256. 

[0201] Then, adhesives 200 are minded on one field of each supporters 254 and 256. The 1st stainless 
steel sheet metal 260 with which said laminating mold piezo-electricity / electrostriction element 24 are 
already formed is pasted up. The 2nd stainless steel sheet metal 262 is pasted up through adhesives 200 
on the field of another side of each supporters 254 and 256, and the device original recording 270 which 
pressurizes in the direction which sandwiches a base 258 and shows these [ 1st ] and the 2nd stainless 
steel sheet metal 260 and 262 further to drawing 36 is produced. In addition, welding pressure is 0.1 - 10 
kgf/cm2. 

[0202] Then, as shown in drawing 36 , the device original recording 270 is cut in the portion of a cutting 
plane line 272, and it separates into each piezo-electricity / electrostriction device 10B as shown in 
drawing 25 . This cutting processing was performed using 0.1mm of wire sizes, and a wire saw with a 
gap of 0.2mm. Although materials differ by using a wire saw, respectively, the width of face of 
adhesives 200 and 202 can be specified in the width-of-face list of the width of face of laminating mold 
piezo-electricity / electrostriction element 24, and sheet metal section 16a almost identically. 
[0203] Next, as shown in drawing 37 , the 4th manufacture method drills the hole 252 of the shape of a 
1mm long and 8mm wide rectangle in the center section of the stainless plate 250 with a 10mm[ 1 .6mm 
by ] x thickness of 0.9mm, and produces the base 258 which has the cyclic structure of the rectangle 
matched with supporters 254 and 256 for the both sides of this hole 252, respectively. 
[0204] Then, adhesives 200 (for example, adhesives made of an epoxy resin) are formed by screen- 
stencil on each supporter 254 of a base 258, and 256. 

[0205] Then, as shown in drawing 38 , the 1st stainless steel sheet metal 260 with a 10mm[ 1 .6mm by ] 
x thickness of 0.05mm is pasted up through adhesives 200 on one field of each supporters 254 and 256. 
The 2nd stainless steel sheet metal 262 with a 10mm[ 1.6mm by ] x thickness of 0.02mm is pasted up 
through adhesives 200 on the field of another side of each supporters 254 and 256, and these [ 1st ] and 
the 2nd stainless steel sheet metal 260 and 262 are further pressurized in the direction which sandwiches 
a base 258. In addition, welding pressure is 0.1 - 10 kgf/cm2. 

[0206] Then, adhesives 202 (for example, adhesives made of an epoxy resin) are formed in the portion 
in which laminating mold piezo-electricity / electrostriction element 24 is formed among the upper 
surfaces of the 1st stainless steel sheet metal 260 by screen-stencil. 

[0207] Then, as shown in drawing 40 , laminating mold piezo-electricity / electrostriction element 24 is 
pasted up on the 1st stainless steel sheet metal 260 through adhesives 202, and the device original 
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recording 270 is produced. 

[0208] Then, as shown in drawing 36 , the device original recording 270 is cut in the portion of a cutting 
plane line 272, and it separates into each piezo-electricity / electrostriction device 10B as shown in 
drawing 25 . 

[0209] When a part of piezo-electricity / electrostriction device 10B (for example, fixed part 22) 
produced by these [ 3rd ] and the 4th manufacture method were fixed, bias voltage 15V and sinusoidal- 
voltage**15V were impressed between the electrode 28 of the pair of laminating mold piezo-electricity / 
electrostriction element 24, and 30 and the displacement of moving part 20 was measured, it was **1.2 
micrometers. Moreover, it was 50kHz when the lowest resonance frequency which carries out the sweep 
of the frequency and shows the max of displacement as sinusoidal-voltage**0.5V was measured. 
[0210] Although considered as the cyclic structure of the rectangle which has the supporter 254 which 
turns into moving part 20 behind, and the supporter 256 which turns into a fixed part 22 behind as a 
configuration of a base 258 by the above-mentioned 3rd and the 4th manufacture method In addition, a 
hole 252 is made large as shown in drawing 41 . It is good for partial 254a (portion which specifies 
substantially the thickness of the portion between which moving part 20 intervenes behind at least) of 
the shape of a frame which supports the 1st and 2nd stainless steel sheet metal 260 and 262, and the 
back also as cyclic structure of the rectangle which has the supporter 256 used as a fixed part 22. 
[021 1] In this case, by producing the same device original recording 270 as what fixes through 
adhesives 200 and is shown in drawing 36 so that a base 258 may be inserted with the 1st and 2nd 
stainless steel sheet metal 260 and 262, and cutting further along with the cutting plane line 272 as 
shown by drawing 36 , as shown in drawing 44 , the piezo-electricity / electrostriction device 10B to 
which moving part 20 does not exist between the points of the sheet metal sections 16a and 16b are 
producible. 

[0212] Next, it explains, referring to drawing 42 - drawing 46 about the 5th different manufacture 
method from the 3rd and 4th manufacture methods mentioned above. 

[0213] This 5th manufacture method like the 3rd and 4th manufacture methods mentioned above Paste 
up supporters 254 and 256 on the 1st stainless steel sheet metal 260 and the 2nd stainless steel sheet 
metal 262, and the device original recording 270 is produced. Then, can apply, also when separating into 
each piezo-electricity / electrostriction device 1 0B, and The unit by which separation formation was 
carried out in each actuator section 204 which comes to form laminating mold piezo-electricity / 
electrostriction elements 24a and 24b in the sheet metal sections 16a and 16b It can apply, also when 
producing piezo-electricity / electrostriction device 10B by fixing the fixed part 22 (and suitably moving 
part 20) prepared by dissociating similarly. 

[0214] Later, by the following explanation, moving part 20 is described as "moving part 20" for 
convenience in the supporter 254 list which serves as moving part 20, and a fixed part 22 is described as 
"a fixed part 22" for convenience by it in the supporter 256 list which serves as a fixed part 22 behind, 
and it describes the sheet metal sections 16a and 16b for convenience "the sheet metal sections 16a and 
16b" at the 1st and 2nd stainless steel sheet metal 260 and 262 lists which serve as the sheet metal 
sections 16a and 16b behind. 

[0215] And when using adhesives with a fluidity in case the sheet metal sections 16a and 16b are pasted 
up on a fixed part 22 and moving part 20 through adhesives 200 as shown in drawing 42 , in order to 
specify the formation location of adhesives 200, it is desirable to prepare 280bm(s) and 280bn(s) in each 
sheet metal section 16a list in level difference 280am and a 280an list at 16b. Of course, when using 
viscous high adhesives, it is not necessary to prepare such a level difference. In addition, 280bm(s) and 
280bn(s) may be formed in level difference 280am and a 280an list by the laminating of a tabular object. 

[0216] Drawing 43 considers as fluid high adhesives as adhesives 200 used for adhesion with moving 
part 20 and each sheet metal sections 16a and 16b, it is the case where viscous high adhesives are used 
as adhesives 200 used for adhesion with a fixed part 22 and each sheet metal sections 16a and 16b, and 
the example which prepared level difference 280an and 280bn(s) in the portion using fluid high 
adhesives among the sheet metal sections 16a and 16b is shown. 
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[0217] Drawing 44 shows the case where viscous high adhesives are used as adhesives 200 used for 
adhesion with a fixed part 22 and the sheet metal sections 16a and 16b 5 and shows the structure where 
280bm(s) and 280bn(s) are not prepared in the above level difference 280am(s) and 280an lists. 
[0218] Drawing 45 is the case where the high adhesives of both fluidities are used as adhesives 200 used 
for adhesion with a fixed part 22 and moving part 20, and the sheet metal sections 16a and 16b, and 
shows the example which prepared 282bm(s) and 282bn(s) in projection 282am and the 282an list for 
dividing the formation field of adhesives 200 in a sheet metal section 16a list especially at 16b. 
[021 9] In the example shown in drawing 42 as shown in drawing 46 The magnitude of a fixed part 22 
and moving part 20, Level difference 280am of the sheet metal sections 16a and 16b in a fixed part 22 
and 280bm(s), and area of the field which counters are especially made larger than the area of level 
difference 280am and 280bm(s). It may be made to make area of level difference 280an of the sheet 
metal sections 16a and 16b in moving part 20 and 280bn(s), and the field that counters larger than the 
area of level difference 280am and 280bm(s). Thereby, level difference 280am and 280bm(s) can 
prescribe a part for a substantial mechanical component (it is a portion between level difference 280bm 
and 280bn(s) to the partial list between level difference 280am and 280an(s)) among the sheet metal 
sections 16a and 16b. As shown in drawing 42 , area of level difference 280am of each sheet metal 
sections 16a and 16b in a fixed part 22 and 280bm(s), and the field that counters is made almost the 
same as the area of level difference 280am and 280bm(s). When area of level difference 280an of each 
sheet metal sections 16a and 16b in moving part 20 and 280bn(s), and the field that counters is made 
almost the same as the area of level difference 280an and 280bn(s) A possibility that dispersion in 
magnitude with moving part 20, level difference 280an, and 280bn(s) may influence the length for said 
substantial mechanical component is in the dispersion list of magnitude with a fixed part 22, level 
difference 280am, and 280bm(s). In addition, although drawing 46 showed the example which turned 
the fixed part 22 to moving part 20, and enlarged it, it may be made to enlarge the direction of said 
moving part 20 towards the method of the outside which is an opposite direction. This is the same also 
in moving part 20. 

[0220] In drawing 42 - drawing 46 , although level difference 280am, 280bm, 280an and 280bn(s), 
projection 282am, 282bm, 282an and 282bn(s), and the sheet metal sections 16a and 16b are unifying, 
like drawing 19 or drawing 23 /through adhesives, the laminating of the board processed suitably may 
be carried out, and it may be formed. It unifies, and when preparing, while forming the sheet metal 
sections 16a and 16b by making a board member thin by etching, cutting, etc., said level difference 
280am, 280bm, 280an and 280bn(s), and projection 282am, 282bm, 282an and 282bn(s) can be prepared 
in one. 

[0221] In addition, although the above-mentioned example showed the example which formed adhesives 
200 and 202 by screen-stencil, dipping, a dispenser, an imprint, etc. can be used. 

[0222] Next, it explains, referring to drawing 47 - drawing 52 about various examples of a configuration 
about the adhesives 200 by which it is placed between the adhesives 202 lists which intervene, for 
example between sheet metal section 16a, and the laminating mold piezo-electricity / electrostriction 
element 24 between the sheet metal sections 16a and 16b, moving part 20, and a fixed part 22. 
[0223] First, in the 1st technique shown in drawing 47 , laminating mold piezo-electricity / 
electrostriction element 24 is pasted up on the portion in which many holes 290 were formed in sheet 
metal section 16a, and these holes 290 were formed through adhesives 202. In this case, since adhesives 
202 enter in a hole 290, while adhesion area becomes large substantially, it becomes possible to make 
thickness of adhesives 202 thin. It is desirable that it is 5% or less of the total thickness of laminating 
mold piezo-electricity / electrostriction element 24, and is more than the thickness of the degree which 
can absorb the heat stress by the difference of the coefficient of thermal expansion of sheet metal section 
16a and adhesives 202 as thickness of said adhesives 202. 

[0224] As a path of a hole 290, 5 micrometers - 100 micrometers may be desirable, and staggered 
arrangement is [ a matrix-like is sufficient as the array pattern, and ] sufficient as it. Of course, one train 
may be made to arrange two or more holes 290. As an array pitch of a hole 290, 10 micrometers - 200 
micrometers are desirable. Moreover, you may be a crevice (hole) instead of a hole 290. In this case, the 
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path of a hole may have 5 micrometers - desirable 100 micrometers, and staggered arrangement is [ a 
matrix-like is sufficient as that array pattern, and ] sufficient as it. As an array pitch of a hole, 10 
micrometers - 200 micrometers are desirable. Especially in the case of a crevice (hole), it is made into 
the shape for example, of a plane rectangle, and it may be made to make the opening area smaller than 
the projected area to sheet metal section 16a of laminating mold piezo-electricity / electrostriction 
element 24 slightly. In addition, as the technique of forming a hole 290 and a hole in sheet metal section 
16a, etching, laser beam machining, blanking, drilling, an electron discharge method, ultrasonic 
machining, etc. are employable, for example. 

[0225] In the 2nd technique shown in drawing 48 , the surface 292 of a portion in which laminating 
mold piezo-electricity / electrostriction element 24 is formed among sheet metal section 16a is made 
coarse by blast processing, etching processing, or plating processing. In this case, the inferior surface of 
tongue 294 of laminating mold piezo-electricity / electrostriction element 24 is also made coarse. 
Thereby, since adhesion area becomes large substantially, it becomes possible to make thickness of 
adhesives 202 thin. 

[0226] Although drawing 48 showed the example which made coarse the surface of sheet metal section 
16a, and the inferior surface of tongue (sheet metal section 16a and field which counters) of laminating 
mold piezo-electricity / electrostriction element 24, it is [ that adhesive strength with adhesives 202 
should just make the field of the smaller one coarse ] also fully effective to have made coarse only the 
surface of sheet metal section 16a. As surface roughness, when it sees, for example by the center line 
average of roughness height, Ra=0.1micrometer-5micrometer is desirable and is 0.3 micrometers - 2 
micrometers more preferably. 

[0227] Curvature 296 is given to the flash configuration of adhesives 200, and the flash configuration of 
the adhesives 200 to the hole (hole 252 of a base 258) especially formed in the wall of the sheet metal 
sections 16a and 16b, wall of moving part 20 20a, and wall 22a of a fixed part 22 in the 3rd technique 
shown in drawing 49 . In this case, it is desirable to set radius of curvature to 0.05mm or more, and for a 
flash configuration to become straight line-like, or to make it a part for a bay included. Formation of the 
curvature 296 to said flash portion of adhesives 200 can be realized before hardening of adhesives 200 
by making the core of the shape for example, of a cylinder insert in a hole 252. It controls by the 
physical properties of adhesives 200, and coverage, and is made for a flash configuration not to turn into 
convex at least in fact. 

[0228] Thereby, since the wall of each sheet metal sections 16a and 16b is also used for the wall 22a list 
of wall 20a of moving part 20, or a fixed part 22 as an adhesion side, adhesion area becomes large and 
bond strength can be enlarged. Moreover, the stress concentration for the joint (corner) of wall 22a of a 
fixed part 22 and the wall of each sheet metal sections 16a and 16b can be distributed effectively. 
[0229] The 4th technique shown in drawing 50 is beveling the corner which counters with moving part 
20 among the corners of moving part 20 among the corners of a fixed part 22, the corner which counters, 
and/or a fixed part 22, respectively, and considering as the taper side 298. By adjusting the angle and 
radius of curvature of beveling suitably, the amount of flashes of adhesives 200 can be stabilized, local 
dispersion of bond strength can be controlled, and improvement in the yield can be aimed at. 
[0230] What grinding and polishing are performed in advance to the portion which serves as one 
supporter 254 and said corner of the supporter 256 of another side before assembly, and is considered as 
the taper side 298 as a method of beveling said comer, for example is desirable. Of course, said beveling 
may be performed after assembly. In this case, laser beam machining, ultrasonic machining, 
sandblasting, etc. are adopted preferably. 

[0231] In case the 5th technique shown in drawing 51 produces the sheet metal sections 16a and 16b, 
although blanking processing is performed, a burr 300 will usually occur in this case. Although you may 
make it remove the generated burr 300 before assembly, you may make it leave as it is. In that case, it is 
desirable to specify the direction of the burr 300 to generate in consideration of the ease of the control to 
the adhesion direction of handling or each part material and the amount of adhesives etc. The example of 
drawing 51 shows the condition of having turned the burr 300 of the sheet metal sections 16a and 16b to 
the method of outside. 
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[0232] The 6th technique shown in drawing 52 makes thickness of one sheet metal section 16a larger 
than the thickness of sheet metal section 16b of another side, as mentioned above. And when using it for 
actuator section 204 list as a sensor, it is desirable to form laminating mold piezo-electricity / 
electrostriction element 24 on one sheet metal section 16a. 

[0233] In addition, in case laminating mold piezo-electricity / electrostriction element 24 is pasted up on 
the sheet metal sections 16a and 16b through adhesives 202 as the other technique, for example, you 
may make it make for example, ZrO two-layer placed between the inferior surfaces of tongue of 
laminating mold piezo-electricity / electrostriction element 24 as a substrate layer. 

[0234] Moreover, when using stainless steel sheet metal 260 and 262 (reference, such as drawing 33 ) as 
the sheet metal sections 16a and 16b, it is desirable to make it mostly in agreement [ the longitudinal 
direction of the sheet metal sections 16a and 16b and the cold rolling direction of stainless steel sheet 
metal 260 and 262]. 

[0235] In addition, as for piezo-electricity / three layers - about ten layers of electrostriction layers 26 
which constitute laminating mold piezo-electricity / electrostriction element 24, it is desirable to carry 
out a laminating. 

[0236] According to the piezo-electricity / the electrostriction devices 10A and 10B which were 
mentioned above, various transducers, Various actuators, a frequency-domain functional part (filter), a 
transformer, Others [ active elements /, such as an object for a communication link, vibrator for power, a 
resonator a radiator and a discriminator, ], It can use as sensor elements for [ various ] sensors, such as 
an ultrasonic sensor, an acceleration sensor and an angular- velocity sensor, and an impact sensor, a mass 
sensor. It can use suitable for the various actuators especially used for the displacement of various 
precision components, such as an optical instrument and a precision mechanical equipment, etc., or the 
device of positioning adjustment and angle adjustment. 

[0237] In addition, the piezo-electricity / electrostriction device concerning this invention, and its 
manufacture method of the ability of various configurations to be taken are natural, without deviating 
not only from the gestalt of above-mentioned operation but from the summary of this invention. 
[0238] 

[Effect of the Invention] As explained above, according to the piezo-electricity / electrostriction device 
concerning this invention, and its manufacture method While being able to raise the attachment nature of 
the components to moving part, or the stability of piezo-electricity / electrostriction device in the 
reinforcement of piezo-electricity / electrostriction device, and a handling nature list and being able to 
carry out displacement of the moving part greatly by the low battery relatively by this Can make 
improvement in the speed (raise in resonance frequency) of piezo-electricity / electrostriction device, 
especially displacement actuation of moving part attain, moreover, are hard to be influenced of a 
harmful vibration, and a high-speed response is possible. A mechanical strength is high and the 
displacement element excellent in handling nature, shock resistance, and moisture resistance and the 
sensor element which can detect vibration of moving part with a sufficient precision in a list can be 
obtained. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web__cgi_ejje 12/31/2003 



Page 1 of 3 



* NOTICES * 

Japan Patent 0£fice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the configuration of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 21 It is the perspective diagram showing the 1st modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1 st operation. 

[Drawing 31 It is the perspective diagram showing the 2nd modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

prawing 41 It is the perspective diagram showing the 3rd modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 51 It is the perspective diagram showing the 4th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 61 It is the perspective diagram showing the 5th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 71 It is the perspective diagram showing other examples of the piezo-electricity / 
electrostriction device concerning the 5th modification. 

[Drawing 8] It is the perspective diagram showing the 6th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

[Drawing 91 It is the perspective diagram showing the 7th modification of the piezo-electricity / 
electrostriction device concerning the gestalt of the 1st operation. 

prawing 101 It is the perspective diagram omitting and showing a part of other examples of piezo- 
electricity / electrostriction element. 

[Drawing 1 11 It is the perspective diagram omitting and showing a part of example of further others of 
piezo-electricity / electrostriction element. 

[Drawing 121 In the piezo-electricity / electrostriction device concerning the gestalt of the 1st operation, 
it is explanatory drawing showing the case where neither piezo-electricity nor / electrostriction element 
are performing displacement actuation. 

[Drawing 131 Drawing 1 3 A is the wave form chart showing the voltage waveform impressed to one 
piezo-electricity / electrostriction element, and drawing 13 B is the wave form chart showing the voltage 
waveform impressed to the piezo-electricity / electrostriction element of another side. 
[Drawing 141 I n the piezo-electricity / electrostriction device concerning the gestalt of the 1st operation, 
it is explanatory drawing showing the case where piezo-electricity / electrostriction element performs 
displacement actuation. 

[Drawing 15] It is the perspective diagram showing the case where the piezo-electricity / electrostriction 
device of another side are fixed in the moving part of one piezo-electricity / electrostriction device. 
[Drawing 16] Drawing 1 6 A is explanatory drawing showing the laminating process of a required 
ceramic green sheet in the 1st manufacture method, and drawing 16 B is explanatory drawing showing 
the condition of having considered as the ceramic green layered product. 

[Drawing 17] Drawing 17 A is explanatory drawing showing the condition of having calcinated the 
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ceramic green layered product and having considered as the ceramic layered product, and drawing 17 B 
is explanatory drawing showing the condition of having pasted up the piezo-electricity / electrostriction 
element constituted as another object on the surface of the metal plate which serves as the sheet metal 
section, respectively. 

[Drawing 181 In the 1st manufacture method, it is explanatory drawing showing the condition of having 
pasted up the metal plate on the ceramic layered product, and having considered as the hybrid layered 
product. 

[Drawing 191 It is explanatory drawing showing the condition of having produced the piezo-electricity / 
electrostriction device which cuts a hybrid layered product along with a predetermined cutting plane 
line, and is applied to the 1st modification. 

Prawing 201 Drawin g 20 A is explanatory drawing showing the laminating process of a required 
ceramic green sheet in the 2nd manufacture method, and drawing 20 B is explanatory drawing showing 
the condition of having considered as the ceramic green layered product. 

[Drawing 211 Drawing 21 A is explanatory drawing showing the condition of having filled up the pore 
with the filler after calcinating a ceramic green layered product and considering as a ceramic layered 
product, and drawing 21 B is explanatory drawing showing the condition of having pasted up the metal 
plate used as the sheet metal section on the ceramic layered product, and having considered as the hybrid 
layered product, respectively. 

[Drawing 221 It is explanatory drawing showing the condition of having pasted up the piezo-electricity / 
electrostriction element constituted as another object on the surface of the metal plate of a hybrid layered 
product. 

[Drawing 231 It is explanatory drawing showing the condition of having produced the piezo-electricity / 
electrostriction device which cuts a hybrid layered product along with a predetermined cutting plane 
line, and is applied to the 1st modification. 

[Drawing 241 It is the perspective diagram showing the configuration of the piezo-electricity / 
electrostriction device concerning the gestalt of the 2nd operation. 

[Drawing 251 It is the perspective diagram showing other configurations of the piezo-electricity / 
electrostriction device concerning the gestalt of the 2nd operation. 

[Drawing 261 It is the enlarged view showing the example of 1 configuration of laminating mold piezo- 
electricity / electrostriction element. 

[Drawing 271 It is the enlarged view showing the desirable example of a configuration of the laminating 
mold piezo-electricity / electrostriction element shown in drawing 26 . 

[Drawing 28] It is the enlarged view showing other examples of a configuration of laminating mold 
piezo-electricity / electrostriction element. 

[Drawing 291 K * s tlie enlarged view showing the desirable example of a configuration of the laminating 
mold piezo-electricity / electrostriction element shown in drawing 28 . 

[Drawing 301 It is the perspective diagram showing the configuration of further others of the piezo- 
electricity / electrostriction device concerning the gestalt of the 2nd operation. 
[Drawing 311 It is explanatory drawing showing the desirable size relation between the piezo- 
electricity / electrostriction device concerning the gestalt of the 2nd operation. 

[Drawing 32] In the 3rd manufacture method, it is explanatory drawing showing the condition of having 
drilled the rectangle-like hole in the center section of the stainless plate, and having produced the base of 
rectangular cyclic structure. 

[Drawing 331 It is explanatory drawing showing the condition of forming adhesives in the 1st stainless 
steel sheet metal. 

[Drawing 34] It is explanatory drawing showing the condition of having pasted up laminating mold 
piezo-electricity / electrostriction element on the 1st stainless steel sheet metal through adhesives. 
[Drawing 35] It is explanatory drawing showing the condition of pasting up the 1st and 2nd stainless 
steel sheet metal on a base through adhesives. 

[Drawing 36] It is explanatory drawing showing the condition of cutting the produced device original 
recording. 
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[Drawing 37] In the 4th manufacture method, it is explanatory drawing in which drilling a rectangle-like 
hole in the center section of the stainless plate, producing the base of rectangular cyclic structure, and 
showing further the condition of pasting up the 1st and 2nd stainless steel sheet metal on this base 
through adhesives. 

[Drawing 381 It is explanatory drawing showing the condition of having pasted up the 1st and 2nd 
stainless steel sheet metal on the base through adhesives. 

[Drawing 391 It is explanatory drawing showing the condition of forming adhesives in the 1st stainless 
steel sheet metal. 

[Drawing 401 It is explanatory drawing showing the condition of having pasted up laminating mold 
piezo-electricity / electrostriction element on the 1st stainless steel sheet metal through adhesives. 
[Drawing 411 It is explanatory drawing showing the condition of pasting up the 1st and 2nd stainless 
steel sheet metal on the base of other examples through adhesives. 

[Drawing 421 In the 5th manufacture method, it is explanatory drawing showing the example which 
prepared the level difference in the portion which a fixed part pastes up at least among each sheet metal 
section. 

[Drawing 431 In the 5th manufacture method, it is explanatory drawing showing the example which does 
not prepare a level difference in the portion which a fixed part pastes up at least among each sheet metal 
section. 

[Drawing 44] In the 5th manufacture method, it is explanatory drawing showing the example which does 
not prepare a level difference in each sheet metal section. 

[Drawing 451 In the 5th manufacture method, it is explanatory drawing showing the example which 
prepared the projection for forming the partition of adhesion into the portion which a fixed part pastes 
up among each sheet metal section. 

[Drawing 461 In the 5th manufacture method, it is explanatory drawing showing the example which 
enlarged the fixed part. 

[Drawing 47] It is explanatory drawing showing the 1st technique (a hole is prepared in the sheet metal 
section). 

[Drawing 48] It is explanatory drawing showing the 2nd technique (the surface of the sheet metal 
section, and a piezo-electricity / electrostriction element is made coarse). 

[Drawing 491 It is explanatory drawing showing the 3rd technique (curvature is prepared in the flash 
portion of adhesives). 

[Drawing 501 It is explanatory drawing showing the 4th technique (the corner of a fixed part is beveled). 

[Drawing 511 It is explanatory drawing showing the 5th technique (a burr is turned to the method of 
outside). 

[Drawing 521 It is explanatory drawing showing the 6th technique (the thickness of the sheet metal 
section is changed). 

[Drawing 531 It is the block diagram showing the piezo-electricity / electrostriction device concerning 
the conventional example. 
[Description of Notations] 

10A, lOAa - lOAg, ten Al, ten A2, 10B Piezo-electricity / electrostriction device 
12 — Pore 16a, 16b — Sheet metal section 

24 — Piezo-electricity / electrostriction element 152A, 152B - Metal plate 
200 202 - Adhesives 204 — Actuator section 

208 - Apical surface of a multilayer object 209 - Back end side of a multilayer object 
258 — Base 270 — Device original recording 
280am(s), 280bm, 280an, 280bn - Level difference 
282am(s), 282bm, 282an, 282bn - Projection 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] They are the piezo-electricity / electrostriction device which has at least the actuator section 
which laminating mold piezo-electricity / electrostriction element fixed through adhesives on the metal 
sheet metal section, and is characterized by an actuator film with which said laminating mold piezo- 
electricity / electrostriction element consist of piezo-electricity / an electrostriction layer, and an 
electrode layer consisting of multilayer objects of at least three or more layers. 

[Claim 2] The piezo-electricity / electrostriction device which the laminating of two or more electrode 
layers in a multilayer object which constitutes said piezo-electricity / electrostriction element is 
alternately carried out in piezo-electricity / electrostriction device according to claim 1, and is 
characterized by connecting so that the same voltage may be impressed every other layer. 
[Claim 3] The piezo-electricity / electrostriction device characterized by said actuator film consisting of 
multilayer objects of ten or less layers in piezo-electricity / electrostriction device according to claim 1 
or 2. 

[Claim 4] The piezo-electricity / electrostriction device characterized by forming said actuator film with 
a printing multilayer method in piezo-electricity / electrostriction device given in any 1 term of claims 1- 
3. 

[Claim 5] The piezo-electricity / electrostriction device characterized by a location gap of the direction 
of a field in perpendicular plane of projection of said electrode layer in every other layer being 50 
micrometers or less in piezo-electricity / electrostriction device given in any 1 term of claims 1-4. 
[Claim 6] The piezo-electricity / electrostriction device characterized by thickness of said adhesives 
being 15 micrometers or less in piezo-electricity / electrostriction device given in any 1 term of claims 
1-5. 

[Claim 7] The piezo-electricity / electrostriction device characterized by forming a substrate layer in an 
opposed face with said sheet metal section in said piezo-electricity / electrostriction element in piezo- 
electricity / electrostriction device given in any 1 term of claims 1-6. 

[Claim 8] The piezo-electricity / electrostriction device characterized by forming one or more holes or a 
hole in a portion in which said piezo-electricity / electrostriction element are formed at least among said 
sheet metal sections in piezo-electricity / electrostriction device given in any 1 term of claims 1-7. 
[Claim 9] The piezo-electricity / electrostriction device characterized by making into a split face a 
portion in which said piezo-electricity / electrostriction element are formed at least among the surfaces 
of said sheet metal section in piezo-electricity / electrostriction device given in any 1 term of claims 1-7. 

[Claim 10] It has the following and the actuator section by which laminating mold piezo-electricity / 
electrostriction element was fixed through adhesives on one [ at least ] sheet metal section is provided. 
Said laminating mold piezo-electricity / electrostriction element Consist of two or more piezo- 
electricity / electrostriction layers, and electrode layers, and an electrode layer which touches a vertical 
side of each piezo-electricity / electrostriction layer is alternately drawn by opposite end face. The piezo- 
electricity / electrostriction device with which an end-face electrode which connects electrically each 
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electrode layer drawn by the alternate opposite end face concerned is prepared in the surface of said 
piezo-electricity / electrostriction layer of the outermost layer, and is characterized by connecting with a 
terminal area which only predetermined distance leaves, and by which it has been arranged electrically, 
respectively. The metal sheet metal section of a pair which carries out phase opposite A fixed part which 
supports these sheet metal section 

[Claim 1 1] They are the piezo-electricity / electrostriction device characterized by said laminating mold 
piezo-electricity / electrostriction element presenting a rectangular parallelepiped configuration mostly 
in piezo-electricity / electrostriction device according to claim 10. 

[Claim 12] They are the piezo-electricity / electrostriction device characterized by predetermined 
distance between said terminal areas being 50 micrometers or more in piezo-electricity / electrostriction 
device according to claim 10 or 1 1. 

[Claim 13] The piezo-electricity / electrostriction device characterized by connecting electrically said 
one [ at least ] terminal area and said one end- face electrode by electrode layer of thickness thinner than 
these terminal areas and an end-face electrode in piezo-electricity / electrostriction device given in any 1 
term of claims 10-12. 

[Claim 14] They are the piezo-electricity / electrostriction device with which it had the following and 
one or more piezo-electricity / electrostriction elements were arranged in at least one sheet metal section 
among the sheet metal sections of said pair. The minimum resonance frequency of the structure in case a 
body of comparable magnitude intervenes substantially with said fixed part between open ends of the 
sheet metal section of said pair is 20kHz or more. The piezo-electricity / electrostriction device with 
which the amount of relative displacements of said body and said fixed part is characterized by being 0.5 
micrometers or more in ontic applied-voltage 30V on 1/4 or less frequency of said resonance frequency. 
The sheet metal section of a pair which carries out phase opposite A fixed part which supports these 
sheet metal section 

[Claim 15] The piezo-electricity / electrostriction device which adhesives intervene between said piezo- 
electricity / electrostriction elements, and said sheet metal sections, and is characterized by thickness of 
said adhesives being 10% or less of thickness of thickness of said piezo-electricity / electrostriction 
element in piezo-electricity / electrostriction device according to claim 14. 

[Claim 16] The piezo-electricity / electrostriction device with which said one or more piezo-electricity / 
electrostriction elements are arranged in one sheet metal section among the sheet metal sections of said 
pair, and thickness of one [ said ] sheet metal section is characterized by being thicker than thickness of 
the sheet metal section of another side in piezo-electricity / electrostriction device according to claim 14 
or 15. 

[Claim 17] In piezo-electricity / electrostriction device given in any 1 term of claims 14-16 When a body 
intervenes between open ends in the sheet metal section of said pair, distance between boundary portions 
of a boundary portion with said body in the sheet metal section of said pair and said fixed part 0.4mm or 
more, The piezo-electricity / electrostriction device characterized by being 2mm or less and each 
thickness of the sheet metal section of said pair being 10 micrometers or more and 100 micrometers or 
less. 

[Claim 18] They are the piezo-electricity / electrostriction device characterized by an actuator film with 
which said piezo-electricity / electrostriction element consist of piezo-electricity / an electrostriction 
layer, and an electrode layer in piezo-electricity / electrostriction device given in any 1 term of claims 
14-17 consisting of multilayer objects of at least three or more layers. 

[Claim 19] The piezo-electricity / electrostriction device characterized by said actuator film consisting 
of multilayer objects often or less layers in piezo-electricity / electrostriction device according to claim 
18. 

[Claim 20] The piezo-electricity / electrostriction device characterized by thickness of said piezo- 
electricity / electrostriction layer being 5 micrometers or more and 30 micrometers or less in piezo- 
electricity / electrostriction device according to claim 18 or 19. 

[Claim 21] The piezo-electricity / electrostriction device characterized by thickness of an electrode layer 
inserted into said piezo-electricity / electrostriction layer at least being 0.5 micrometers or more and 20 

http://ww4.ipdl.jpo.go.jp/cgi-b^ 12/31/2003 



Page 3 of 5 



micrometers or less in piezo-electricity / electrostriction device given in any 1 term of claims 18-20. 
[Claim 22] The piezo-electricity / electrostriction device which the laminating of two or more electrode 
layers in a multilayer object which constitutes said piezo-electricity / electrostriction element is carried 
out alternately, and is characterized by connecting so that the same voltage may be impressed every 
other layer in piezo-electricity / electrostriction device given in any 1 term of claims 18-21. 
[Claim 23] They are the piezo-electricity / electrostriction device characterized by being formed so that 
an electrode layer of the layer [ 1st ] piezo-electricity / the electrostriction layer, or the 1st layer, and the 
layer [ 1 st ] piezo-electricity / electrostriction layer may contact said sheet metal section among 
multilayer objects with which said piezo-electricity / electrostriction element constitute this piezo- 
electricity / electrostriction element in piezo-electricity / electrostriction device according to claim 22. 
[Claim 24] They are the piezo-electricity / electrostriction device characterized by forming one side in a 
location which does not contain said fixed part at least superficially among edges of said electrode layer 
in piezo-electricity / electrostriction device according to claim 22 or 23. 

[Claim 25] The piezo-electricity / electrostriction device with which an end of a multilayer object which 
constitutes said piezo-electricity / electrostriction element is characterized by being formed in a location 
which does not contain said fixed part at least superficially in piezo-electricity / electrostriction device 
given in any 1 term of claims 18-24. 

[Claim 26] In piezo-electricity / electrostriction device according to claim 24 or 25, when a body 
intervenes between open ends in the sheet metal section of said pair The minimum distance between 
boundary portions of a boundary portion with said body in the sheet metal section of said pair and said 
fixed part is set to La. When a multilayer object which constitutes said piezo-electricity / electrostriction 
element among said body or said fixed part is not formed with while and sets shortest distance to Lb 
among distance from a boundary portion with said sheet metal section to an edge of said electrode layer, 
The piezo-electricity / electrostriction device characterized by (1 -Lb/La) being 0.4 or more. 
[Claim 27] The piezo-electricity / electrostriction device characterized by (1 -Lb/La) being 0.5-0.8 in 
piezo-electricity / electrostriction device according to claim 26. 

[Claim 28] The piezo-electricity / electrostriction device characterized by said sheet metal section 
becoming any 1 term of claims 14-27 from a metal in the piezo-electricity / electrostriction device of a 
publication. 

[Claim 29] The piezo-electricity / electrostriction device characterized by consisting of a metal plate 
with which cold rolling processing of said sheet metal section was carried out in piezo-electricity / 
electrostriction device according to claim 28. 

[Claim 30] The piezo-electricity / electrostriction device with which thickness is characterized by 
adhesives (0.1 micrometers or more and 30 micrometers or less) intervening in piezo-electricity / 
electrostriction device given in any 1 term of claims 18-29 between said multilayer object which 
constitutes said piezo-electricity / electrostriction element, and said sheet metal section. 
[Claim 31] The piezo-electricity / electrostriction device characterized by said adhesives consisting of 
organic resin in piezo-electricity / electrostriction device according to claim 30. 

[Claim 32] The piezo-electricity / electrostriction device characterized by said adhesives consisting of 
glass, low material, or solder in piezo-electricity / electrostriction device according to claim 30. 
[Claim 33] The piezo-electricity / electrostriction device characterized by forming a substrate layer in an 
opposed face with said sheet metal section in said multilayer object in piezo-electricity / electrostriction 
device given in any 1 term of claims 30-32. 

[Claim 34] The piezo-electricity / electrostriction device characterized by forming one or more holes or 
a hole in a portion in which said multilayer object is formed at least among said sheet metal sections in 
piezo-electricity / electrostriction device given in any 1 term of claims 30-33. 
[Claim 35] The piezo-electricity / electrostriction device characterized by making into a split face a 
portion in which said multilayer object is formed at least among the surfaces of said sheet metal section 
in piezo-electricity / electrostriction device given in any 1 term of claims 30-33. 

[Claim 36] The piezo-electricity / electrostriction device characterized by adhesives (0.1 micrometers or 
more and 30 micrometers or less) intervening [ thickness ] between said fixed parts at least with said 
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sheet metal section in piezo-electricity / electrostriction device given in any 1 term of claims 14-35. 
[Claim 37] The piezo-electricity / electrostriction device characterized by said adhesives consisting of 
organic resin in piezo-electricity / electrostriction device according to claim 36. 

[Claim 38] The piezo-electricity / electrostriction device characterized by said adhesives consisting of 
glass, low material, or solder in piezo-electricity / electrostriction device according to claim 36. 
[Claim 39] The piezo-electricity / electrostriction device characterized by giving curvature to a flash 
configuration of said adhesives which overflowed an opposite portion with said fixed part into any 1 
term of claims 36-38 at least with said sheet metal section in the piezo-electricity / electrostriction 
device of a publication. 

[Claim 40] The piezo-electricity / electrostriction device characterized by beveling a corner which 
counters said body of said fixed part at least in piezo-electricity / electrostriction device given in any 1 
term of claims 36-38 when a body intervenes between open ends in the sheet metal section of said pair. 
[Claim 41] The piezo-electricity / electrostriction device characterized by turning a burr by said blanking 
processing to a method of outside in piezo-electricity / electrostriction device given in any 1 term of 
claims 36-38 when said sheet metal section is produced by blanking processing of a metal plate. 
[Claim 42] A manufacture method of piezo-electricity / electrostriction device that provided the sheet 
metal section of a pair which carries out phase opposite characterized by providing the following, and a 
fixed part which supports these sheet metal section, and one or more piezo-electricity / electrostriction 
elements were arranged in at least one sheet metal section among the sheet metal sections of said pair 
Two or more sheet metal which forms the sheet metal section behind at least Said piezo-electricity / 
electrostriction element A production process for which a support substrate is prepared A production 
process which fixes piezo-electricity / electrostriction element through the 1st adhesives to said at least 
one sheet metal, a production process which produces device original recording which fixes said two or 
more sheet metal through the 2nd adhesives to said support substrate, and by which phase opposite of 
this two or more sheet metal was carried out, and a separation production process which divides said 
device original recording into plurality, and produces each piezo-electricity / electrostriction device of 
said 

[Claim 43] A manufacture method of piezo-electricity / electrostriction device that provided the sheet 
metal section of a pair which carries out phase opposite characterized by providing the following, and a 
fixed part which supports these sheet metal section, and one or more piezo-electricity / electrostriction 
elements were arranged in at least one sheet metal section among the sheet metal sections of said pair 
Two or more sheet metal which forms the sheet metal section behind at least Said piezo-electricity / 
electrostriction element A production process for which a support substrate is prepared A production 
process which fixes said two or more sheet metal through the 2nd adhesives to said support substrate, a 
production process which produces device original recording which fixes piezo-electricity / 
electrostriction element through the 1st adhesives to said at least one sheet metal, and by which phase 
opposite of said two or more sheet metal was carried out, and a separation production process which 
divides said device original recording into plurality, and produces each piezo-electricity / electrostriction 
device of said 

[Claim 44] It is the manufacture method of of the piezo-electricity / electrostriction device characterized 
by said support substrate being the cyclic structure object of a rectangle which has a portion which 
serves as said body at least behind, and a portion which serves as said fixed part behind when a body 
intervenes in a manufacture method of of piezo-electricity / electrostriction device according to claim 42 
or 43 between open ends in the sheet metal section of said pair of the piezo-electricity / electrostriction 
device produced. 

[Claim 45] It is the manufacture method of the piezo-electricity / electrostriction device characterized by 
for said support substrate to be the cyclic structure object of a rectangle which has a portion which 
supports said open end, and a portion which serves as said fixed part behind when a body does not 
intervene between open ends in the sheet metal section of said pair of the piezo-electricity / 
electrostriction device produced in a manufacture method of of piezo-electricity / electrostriction device 
given in any 1 term of claims 42-44. 
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[Claim 46] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
said the 1st adhesives and/or 2nd adhesives being organic resin in a manufacture method of of piezo- 
electricity / electrostriction device given in any 1 term of claims 42-45. 

[Claim 47] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
said the 1st adhesives and/or 2nd adhesives being glass, low material, or solder in a manufacture method 
of of piezo-electricity / electrostriction device given in any 1 term of claims 42-45. 
[Claim 48] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
said sheet metal and/or a support substrate being metals in a manufacture method of of piezo-electricity / 
electrostriction device given in any 1 term of claims 42-47. 

[Claim 49] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
said cutting direction being almost the same as the displacement direction of the sheet metal section of 
said pair when it includes processing cut along with a predetermined cutting plane line to said device 
original recording as processing which divides said device original recording into any 1 term of claims 
42-48 in a manufacture method of of the piezo-electricity / electrostriction device of a publication. 
[Claim 50] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
including a production process which forms a substrate layer in an opposed face with said sheet metal in 
said piezo-electricity / electrostriction element in a manufacture method of of piezo-electricity / 
electrostriction device given in any 1 term of claims 42-49 before fixing said piezo-electricity / 
electrostriction element through said 1st adhesives to said sheet metal. 

[Claim 51] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
including a production process which forms one or more holes or a hole in a portion which said piezo- 
electricity / electrostriction element fix at least among said sheet metal in a manufacture method of of 
piezo-electricity / electrostriction device given in any 1 term of claims 42-50. 

[Claim 52] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
including a production process which makes coarse a portion which said piezo-electricity / 
electrostriction element fix at least among the surfaces of said sheet metal in a manufacture method of of 
piezo-electricity / electrostriction device given in any 1 term of claims 42-50. 

[Claim 53] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
including a production process which forms curvature in a flash configuration of said 2nd adhesives 
which overflowed an opposite portion of said sheet metal and said support substrate into any 1 term of 
claims 42-52 in a manufacture method of of, the piezo-electricity / electrostriction device of a 
publication. 

[Claim 54] A manufacture method of of the piezo-electricity / electrostriction device characterized by 
including a production process which bevels a comer which counters mutually [ said support substrate ] 
among said device original recording any 1 term of claims 42-52 in a manufacture method of of the 
piezo-electricity / electrostriction device of a publication. 

[Claim 55] In piezo-electricity / electrostriction device given in any 1 term of claims 42-52 When it 
includes a production process which produces said sheet metal by carrying out blanking processing to a 
metal plate A manufacture method of of the piezo-electricity / electrostriction device characterized by 
turning to a method of outside a burr by said blanking processing which has generated said sheet metal 
in said sheet metal in case said device original recording is produced combining said support substrate, 
and producing said device original recording. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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